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INTRODUCTION 


DISSERTATION ABSTRACTS is a monthly compilation of abstracts of doctoral dissertations submitted to Univer- 
sity Microfilms, Inc. by more than 115 cooperating institutions. Some institutions do not send all of their doctoral dis- 
sertations. Also, the various institutions began using the doctoral dissertation program at different times. For instance, 
some who entered the program this year decided to publish their earlier dissertations; other schools have used the pro- 
gram for publishing only those dissertations that were ready at the time of entry or later. Only those dissertations which 
are released to University Microfilms can be abstracted in DISSERTATION ABSTRACTS. Copies of the complete text 
may be purchased either on microfilm or as enlarged prints. 


Arrangement. Each issue of DISSERTATION ABSTRACTS consists of a principal section, an author index and a sub- 
ject index. The principal section contains the abstracts, arranged under the subject categories assigned by the author of 
the dissertation. The alphabetical list of categories is given in the table of contents. 





The subject index lists each dissertation under one or more subject headings as assigned by the Library of Congress 
from an examination of the abstract. Headings used by the Library in its official catalog are assigned if an appropriate 
one has been established; otherwise the headings are derived from the abstract. 


In order that each abstract may be included in the subject index, form headings are used to index abstracts of works 
of literature, art and music. For example, literary works are entered under Drama, Fiction, Poetry, etc.; works of art 
under Paintings, Sculpture, etc.; musical compositions under Symphonies, Concertos, etc. 


The author and subject indexes are cumulated annually. The monthly subject indexes contain see references from 
synonymous or alternative terms. The annual cumulated index contains, in addition, see also references to more specific 
or closely related subjects. 


U. S. OFFICE OF EDUCATION REPORTS 


On January 3, 1961 the U. S. Office of Education contracted with the Department of Audiovisual Instruction for the 
preparation and publication of Title VII research reports. 


Abstracts are prepared on every completed Title VII research project and these abstracts are being published in 
DISSERTATION ABSTRACTS from time to time as they become available. Some of these abstracts are contained in this 
issue and will follow in subsequent issues. They are placed together in a separate section at the end of the abstracts of 
doctoral dissertations. 


The complete research reports are also available from University Microfilms at the stated prices. In general, these 
prices are based on the prices for complete doctoral dissertations and they are available either as positive 35mm micro- 
film or as 6 X 8 inch xerographic reprints. 


COMPLETE DISSERTATIONS 


Positive 35mm microfilm copies of the complete dissertations to which the abstracts refer are available at 14 cents 
per page. The minimum charge is $2.75 per dissertation. 


University Microfilms also offers enlarged xerographic prints on book paper from its microfilm holdings, of all doc- 
toral dissertations from graduate schools participating in the publication of dissertations on microfilm. The rate is 43 
cents per page including binding, with a minimum charge of $3.00 for each dissertation. The size of the pages furnished 
is approximately 55 x 83 inches. Pages are bound in soft paper covers. This added service makes dissertations gen- 
erally available in printed form at prices very close to current book prices. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous process and for this reason 
selected pages will be furnished as photographic enlargements at 20 cents per page for the same page size. Only com- 
plete dissertations will be furnished as xerographic prints. 


Prices for microfilm and bound xerographic copies appear at the end of each abstract. Please order either xero- 
graphic or microfilm copies by order number. The order number appears directly under the abstract title. 








Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to Volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.75 each issue. 


Vol. Issue Vol. Issue 


XII 1-6 incl. XV 1 
XIII 1 3 
6 9 
Index XVI 8 
XIV 1 XVII 3 
12 10 
11 
XIX 5-9 incl. 


A microfilm of Volumes 1-18 can also be 
supplied at the following prices: 


Volumes Price 


I-V (complete) $11.00 
VI-X (complete) 33.00 
XI-XIII (ea. vol.) 14.00 
XIV-XVII (ea. vol.) 22.00 
XVIII 11.00 
XIX 22.00 
XX 22.00 


Xerographic reprints of the Index to Amer- 
ican Doctoral Dissertations, paper bound, 
can be supplied at $15.00 each volume. 


Vol. XVI (13) July 1955-June 1956 
XVII (13) July 1956-June 1957 
XVIII (7) July 1957-June 1958 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
Inc., 313 North First Street, Ann Arbor, Michigan. Subscription rates are: 
a. Dissertation Abstracts alone for 12 issues without annual index: $42.50 in 
the United States; $47.50 foreign; b. a combined subscription to Dissertation 
Abstracts with the 13th index number, paper bound as the other issues: 
$50.00 in the United States; $55.00 foreign; c. the Index to American Doc- 
toral Dissertations alone, bound in hard covers: $8.00 in the United States; 
$9.00 foreign. 
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AGRICULTURE, GENERAL 


GENETIC SYSTEMS FOR REACTION OF 
FIELD BEANS (PHASEOLUS VULGARIS L.) 
TO INFECTION BY THREE RACES 
OF COLLETOTRICHUM LINDEMUTHIANUM. 


(Order No. Mic 61-1160) 


Francisco A. Cardenas-Ramos, Ph.D. 
Michigan State University, 1960 








Major Professor: M. W. Adams 


The inheritance reaction of beans (Phaseolus vulgaris) 
to alpha, beta, and gamma physiological forms of Colleto- 
trichum lindemuthianum was studied in 16 different crosses 
involving nine parental varieties. 

The inoculation technique used, in order to determine 
the reaction of the same plant to the three forms of the 
pathogen, was as follows: each one of the three leaflets, of 
the first incompletely developed leaf, was inoculated with 
one of the three races of the fungus, rubbing with a camel’s 
hair brush moistened in a spore suspension of the pathogen. 
The inoculated plants were kept for seven days in a mois- 
ture chamber at 70°F temperature, then transferred to the 
greenhouse bench and three days later the reaction read- 
ings were made. 

The inheritance of alpha reaction was studied in eight 
crosses. In the F, resistance was always dominant. In 
crosses between resistant x susceptible 3:1 F2 ratios were 
observed, and 15:1 incrosses between resistant x resistant. 
This indicates at least two different genes conferring re- 
sistance. No linkage was observed between the genes con- 
ferring resistance to alpha and those producing resistance 
to either beta or gamma. 

The inheritance reaction to beta was studied in ten dif- 
ferent crosses. In three of the eight resistant x susceptible 
crosses, susceptibility was dominant in the Fi. To explain 
the observed F2 ratios: 1:3, 7:9, 13:3, 15:1, 57:7 and 
249:7, two different kinds of resistance were postulated, 
one due to the presence of duplicate genes, each having the 
ability to confer resistance, and the other, due to the com- 
plementary action of two genes. A series of four alleles 
for each one of the four proposed genes, two conferring 
resistance and two conferring susceptibility, one of which 
is dominant over one of the dominant alleles, was proposed, 
to explain the cases in which susceptibility was dominant. 
A dominant suppressor of the dominant alleles present in 
Michelite, was postulated to be present in the bean variety 
Dark Red Kidney. 

This hypothesis is not unique; there may be other ex- 
planations of the observed results. One of these explana- 
tions assumes the presence of nine different gene pairs, 
five of which interact in order to produce resistance; the 
other four modify the effect of the recessive genes making 
them dominant when in the heterozygous condition. 

In order to ascertain which one of these hypothesis is 








correct, the crosses between the susceptible varieties 
Dark Red Kidney x Emerson 51-2, and Dark Red Kidney x 
Cornell 64-23 need to be made. If all the F2 plants are 
susceptible the former hypothesis is supported; if segre- 
gation is observed the second hypothesis will be supported. 
Assuming that the first interpretation of the beta re- 
sults is correct, it was found that one of the duplicate genes 
present in the variety Algarrobo conferring resistance to 
beta, is in the same linkage group, about nine crossover 
units apart, with one gene conferring resistance to gamma. 
In the variety Emerson 847 one of the complementary genes 
conferring resistance to beta is in the same chromosome 
(8.7 crossover units apart) with one gene conferring re- 
sistance to gamma. In Dark Red Kidney it was found that 


_the beta-resistance suppressor gene is located about 20 


crossover units apart from one gene conferring suscepti- 
bility to gamma. 

The inheritance to gamma was studied in 12 crosses, 
eight of which were resistant x susceptible, and four re- 
sistant x resistant. Resistance was always dominant in the 
F,. To explain the observed F2 ratios: 3:1, 15:1, 9:7, and 
249:7, two different kinds of resistance were proposed, one 
due to the presence of duplicate factors, and the other to 
the presence of two complementary factors. 

The linkage relationship found between the genes con- 
ferring resistance to beta and gamma explains the more 
frequent occurrence of bean varieties either resistant to 
beta and gamma or susceptible to beta and gamma, than 
either resistant to beta and susceptible to gamma, or sus- 
ceptible to beta and resistant to gamma. 

Microfilm $2.75; Xerox $3.60. 63 pages. 


A STUDY OF SOIL AERATION DURING 
DRAINAGE, USING THE PLATINUM 
MICROELECTRODE TECHNIQUE. 


(Order No. Mic 61-2684) 


Lars Erik Danfors, Ph.D. 
Michigan State University, 1961 


Major Professor: A. Earl Erickson 


This investigation has shown that a great deal of infor- 
mation can be obtained regarding the effects of drainage on 
soil aeration by measuring the oxygen diffusion rate (ODR) 
in the soil with the platinum microelectrode technique. 
Measurements of the ODR and moisture content of the sur- 
face soil were made at five locations, four of which were 
in Michigan and one in northern Ohio, to study the effects 
of different methods and intensities of drainage on soil 
aeration. Laboratory experiments were also designed to 
study how the structure and moisture conditions of the soil 
system affected the ODR to the platinum electrode surface. 

Tile drainage and bedding were found to increase the 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8% inches; the number of pages in the manuscript. Please order copies by number. 





1326 


AGRICULTURE 





ODR of the surface soil in proportion to the lateral distance 
of the soil to the tile or bed ridge. This relationship could 
conceivably be used as a basis for determining the most 
appropriate spacing of such drainage facilities. 

Over a period of time the ODR of the surface soil was 
found to fluctuate according to the combined effects of 
rainfall and drainage. The rate at which the ODR increases 
during drainage could also appropriately be used in facili- 
tating better drainage designs, since it determines the pe- 
riod of time over which the soil will be oxygen deficient to 
plant roots. 

The ODR and corresponding moisture content during 
drainage of the five soils studied were found to be linearly 
correlated. The regression equations obtained showed that 
the ODR factor increased twoand threefold in relation to the 
moisture content, clearly illustrating thereby the influence 
of excess moisture on soil aeration. From the ODR- 
moisture content relationship the optimum degree of drain- 
age for a soil could be obtained, knowing the ODR require- 
ments of the crop to be grown. 

Microfilm $2.75; Xerox $9.00. 198 pages. 


A PEDOLOGIC STUDY OF TUNDRA SOILS 
FROM NORTHERN ALASKA 


(Order No. 61-4184) 


Lowell A. Douglas, Ph.D. 
Rutgers University, 1961 


Major Professor: Dr. J. C. F. Tedrow 


Tundra soil horizons tend to have an erratic appear - 
ance but there is a certain degree of morphologic conti- 
nuity in the profile ascribable to pedologic processes. 
Tundra soil is characterized as follows: 


Horizon No. Depth Description 





1 3-0 in. Organic matter, partially decom- 


posed. Usually loose and fibrous. 


0-10 Light olive brown silt loam, com- 


monly mottled. 


10-15 Very dark grey* silt loam, mottled. 
This zone approximates the perma- 


frost table. 


Very dark gray silt loam, perma- 
nently frozen considerable organic 
staining and shreds of organic 
matter are intermixed with mineral 
material. 


30+ Frozen, gray silt loam interspersed 
with ground ice. 





*Very dark gray colors predominate in calcareous soils 
while dark yellowish brown and olive gray predominate in 
acid tundra soils. 


The soil is frozen some 8-10 months of the year and 
the depth of seasonal thaw approximates 1-2 feet with soil 
temperatures seldom exceeding 5°C. 





In order to help provide information on arctic soils, 
chemical and mineralogical analyses together with mor- 
phology are given for three tundra profiles. 

Silt loam and loam textures dominate soils of the Arctic 
Slope of Alaska. There appears to be no evidence of trans- 
location of clays within the profile and any changes in tex- 
tural composition with depth is related to geologic rather 
than pedologic processes. Clays consist mainly of 2:1 
layer silicates and kaolinite. The only in situ mineral al- 
teration found was chloritization of montmorillonite and 
solution of iron and carbonates. Whewellite was present in 
the clay size fractions. 

Tundra soils normally have acid conditions in the sur- 
face and pH values increase with depth. Field reconnais- 
sance shows, however, that extensive areas of tundra soil 
are present on calcareous deposits in northern Alaska, 
with the surface horizon having free carbonates present. 
Base saturation is usually less than 50 pct. at the surface 
(calcareous soils will be higher) and increases with depth. 
Conductivity determinations of soil saturation extracts 
usually varies between 0.5 and 1.5 millimhos. In the adja- 
cent frost boils, however, conductivity is often very high 
at the surface. Unvegetated earthy material may have con- 
ductivity values as high as 20 millimhos, indicating some 
local upward movement of water. 

Organic matter is high in the surface horizon and an 
erratic pattern is present in the mineral horizons. An hy- 
pothesis is presented relating some of the buried organic 
matter to Post-Wisconsin climatic changes and the growth 
of ground ice. 

The interaction between tundra soils, frost heave, and 
permafrost is discussed. It is concluded that the main 
processes operating in tundra soils are low temperature 
gleization coupled with frost displacement. The tundra 
soils are classified as intrazonal soils. 

Microfilm $2.75; Xerox $7.60. 165 pages. 


THE INFLUENCE OF ADDED FAT AND PROTEIN 
IN BROILER RATIONS ON GROWTH RATE, 
DRESSING PERCENTAGES, AND OTHER 
CARCASS CHARACTERISTICS. 


(Order No. Mic 61-2689) 


Eskel Oren Essary, Ph.D. 
Michigan State University, 1961 
Major Professor: Lawrence E. Dawson 

Twelve White Cornish Cross chicks of each sex were 
randomly sorted into five lots in each of 6 experiments. 
These chicks were used to study the influence of different 
levels of fat with different levels of protein in the diet on 
areas of fat deposition and many factors associated with 
the production and utilization of fryers. 

Experiments 4, 5 and 6 were designed to replicate Ex- 
periments 1, 2 and 3, respectively. However, a different 
strain of White Cornish Cross chicks were used for each 
group of three experiments. The level of stabilized fat in 
the diets in Experiments 1 and 4 was increased by two per 
cent for each succeeding lot from 0 per cent for Lot 1 to 
eight per cent for Lot 5. Protein was approximately 20.2 
per cent for all lots. In Experiments 2 and 5 the level of 
fat was the same as used in Experiments 1 and 4. Protein 
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levels were 20.77, 21.35, 21.93, 22.91, and 23.09 per cent 
for Lots 1 to 5, respectively. In Experiments 3 and 6 fat 
was increased by one per cent for each succeeding lot from 
0 per cent for Lot 1 to four per cent for Lot 5. Protein was 
added at levels of 20.77, 21.80, 22.83, 23.86, and 24.89 per 
cent, respectively. 

Results show that the different levels of fat and protein 
did not influence growth rate or 10 week weights between 
lots except in Experiments 1 and 3. Growth rate was 
higher for males than for females indicating a difference 
in the nutritional requirements for males and females. 
Feed efficiency was improved with supplemental fat added 
to the diet. Rations which resulted in lowest feed conver- 
sions did not necessarily produce the most economical 
fryers. 

There was no significant difference in warm eviscerated 
yield or percentage moisture pick-up from chilling between 
lots. Specific gravity of the eviscerated carcasses was 
lower for birds which received higher levels of fat in the 
diet. With the abdominal fat removed from the carcasses 
no difference in cooking yields was found between lots in 
any experiment. 

A higher percentage of fat was found in the abdominal 
area of females than in the males. There was no signifi- 
cant difference in the percentage heart between lots. Birds 
fed high levels of fat and protein showed a significantly 
higher percentage liver, deposited more fat on the gizzards 
and showed a higher percentage skin. Birds fed high levels 
of fat and protein together or high levels of protein in 
combination with low levels of fat in the diet had signifi- 
cantly smaller gizzards. 

Fat composition was higher in the breast, thigh, drum- 
stick, wing, and skin of birds fed high levels of fat than 
in those fed low levels. An inverse relationship existed 
between the percentage fat and moisture in these tissues. 
Percentage protein was fairly constant for the same tissue 
between lots but tissues from males contained about two 
per cent more protein than did that from the females. 

Fat composition was lower in the skin of birds which 
received either high levels of fat with the same level of 
protein or high levels of protein with low levels of fat. 
Birds fed high levels of fat and protein together in the diet 
showed a higher percentage fat in the skin. 

Birds on high levels of fat deposited more fat in the ab- 
dominal and gizzard areas, and muscle tissues than in the 
skin. Those on low levels of fat with high levels of protein 
deposited a lower percentage of fat in the different tissues 
and in the abdominal and gizzard areas. Strain and sex 
differences were noted in the amount and areas of fat de- 
posited. Microfilm $3.60; Xerox $12.60. 278 pages. 





SOME ASPECTS OF THE INTERACTIONS 
OF THE PLANT, SOIL AND CLIMATE 
ON THE RATE OF EVAPOTRANSPIRATION. 


(Order No. 61-4203) 


William Edgar Marlatt, Ph.D. 
Rutgers University, 1961 


Major Professor: N. A. Willits 


The effect of different amounts of vegetative surface 
cover on the rate of soil moisture loss was studied by 
comparing measurements of water removal by orchard 
grass, peppers and fallow soil. The rates of water loss at 
different depths and from various areas of the rooting zone 
were obtained by routine gravimetric sampling and were 
compared by statistical and graphical analysis. The grass 
was grown in rows and kept mowed so that measurements 
were obtained from plots having 0%, 30%, 50%, 70% and 
full grass cover. 

From the soil moisture data obtained, it was shown that 
the rate of water loss is not a linear function of the amount 
of vegetative cover over the soil. Rather, when soil mois- 
ture is not severely limiting, the relationship is curvilinear 
with both the 50% and the 70% grass cover plots losing 
moisture at a slightly higher rate than the full cover grass 
plot. The reason for this phenomenon is shown to be due 
to a “clothesline” effect. Each row behaves as a “micro- 
oasis” with an excessive transpiration rate caused by the 
warmer, drier air from between the rows passing across 
and between the grass plants. 

When soil moisture is below 50% of field capacity, the 
shape of the plant cover vs moisture loss rate curve is 
altered with the plant population-soil moisture content be- 
coming the more dominate interaction. Insufficient data 
were obtained due to the frequency of rainfall to draw any 
quantitative conclusions on the exact relationship of this 
interaction. 

The average rate of moisture loss from pepper plots 
was approximately equal to that from full grass cover. 

A comparison of evapotranspiration from plants 
mulched with continuous black and green plastic film was 
considered to be invalid due to the influence of the plastic 
film on the plant environment. 

Microfilm $2.75; Xerox $6.00. 124 pages. 


A STUDY OF SOME RELATIONSHIPS AMONG 
THE RESULTS OF SOIL AND TISSUE 
TESTS, FERTILIZER TREATMENTS, AND 
YIELDS OF SEVERAL CROPS GROWN 
ON ORGANIC SOIL. 


(Order No. Mic 61-2714) 
John Charles Shickluna, Ph.D. 
Michigan State University, 1961 


Major Professor: John F. Davis 


Investigations involving the effect of rate and place- 
ment of fertilizers and Na-K interactions on soil test 
values, crop yields, and plant composition with several 
crops were undertaken at the Muck Experimental Farm in 
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Clinton County, Michigan. The soil was classified as a 
Houghton Muck containing 85 per cent organic matter and 
having a pH of 6.3. 

The experiment involving the rate and placement of fer- 
tilizers has shown that the method of fertilizer placement 
did not significantly affect the yield of carrots, table beets, 
broccoli, or cauliflower. However, higher yields of late- 
planted cauliflower were obtained where the fertilizer was 
placed in a band below or to one side of the seed. An in- 
crease of 30 to 40 per cent in onion yields can be expected 
if the fertilizer is applied in a band 2 inches below the seed, 
rather than in bands 7 inches apart and 3-1/2 inches deep 
with a grain drill. The maximum yields of the crops stud- 
ied were related to the residual soil P and K levels and 
supplemental fertilizer applications. 

Less extractable soil K was obtained from samples 
taken in the spring than in the fall. Time of sampling, how- 
ever, did not materially affect the amount of extractable 
soil P. 

The fertilizer ratio experiment has shown that high 
yields of onions can be obtained with residual soil P and K 
levels of 20 and 250 to 300 pounds per acre (0.018N 
CH;COOH extractable), respectively when supplemented 
with a starter fertilizer containing 50, 10, and 20 pounds of 
N, P20s5, and K2O, respectively. Also, the effect of re- 
sidual N was reflected in onion yields. It was further 
shown that the same yield of onions could be obtained with 
different combinations of N, P, and K. 

The water extractable N, P, and K analysis of the onion 
tissue showed that it is important to select tissue at a time 
when it will best correlate with plant needs. An increase 
in the water extractable P content of onion tissue resulted 
with soil applications of N as urea and ammonium nitrate. 

In the case of celery, it appeared doubtful that much in- 
crease in yield would be expected from additional amounts 
of P and K where the soil tests were around 35 pounds of 
P and 700 to 800 pounds of K per acre (0.018N CH;COOH 
extractable). 

The data from the fertilizer rate experiment showed 
that the same yield of sweet corn could be obtained over a 
wide range of residual soil P and K levels. Although there 
was no relationship between the amount of water extractable 
P, K, Ca, Mg, Mn, and Na in the green corn tissue and the 
yield of sweet corn, there was an indicated trend that as 
the applied K increased the water extractable K in the 
green tissue increased and the Na decreased. Increased 
applications of soil K also resulted in an increase in water 
extractable Mn in the green tissue. 

Good correlations were obtained between K uptake, the 
amount of K2O applied, and the yield of broccoli, celery, 
and sweet corn employing the following method for the 
measurement of K uptake by the plant: 


Pounds of K Pounds of K 
- obtained in the = K uptake 
fall sampling 


Pounds of K 
obtained inthe + applied as 
spring sampling fertilizer 


A comparison of extracting solutions showed that the 
inclusion of the flouride ion into the extracting solution in- 
creased the extraction of soil P. Increased amounts of soil 
P were also obtained by increasing the extractant to soil 
ratio. 

An experiment involving the sodium-potassium interac- 
tions of sugar beets showed that sodium appeared to be ef- 
fective in substituting for K at low levels of soil K. As 





the per cent K in sugar beet tops increased the per cent Na 
and Mg decreased. The maximum yield of sugar beet roots 
occurred where the beet petioles contained 7000 parts per 
million of water extractable K. 

Good correlations were obtained between soil K (0.018N 
CHsCOOH extractable), water extractable K in the green RS 
tissue, total K uptake and the yield of sugar beet roots. 

The extracting solution employing 0.018N CH;COOH was 
shown to be a valuable tool in predicting yield response of 
sugar beets to applied soil K. Also, the large loss of soil 
K, due to crop removal, indicated the need for annual soil 
tests to determine fertilization recommendations for sugar 
beets. Microfilm $2.75; Xerox $7.80. 169 pages. 


TRANSFORMATIONS AND EFFECTS OF UREA 
WHEN APPLIED AS A SOLUTION TO SOME 
ILLINOIS SOILS AND VARIOUS GRASS SODS 


(Order No. 61-4377) 


Daniel Martin Henry Simpson, Ph.D. 
University of Dlinois, 1961 


A preliminary experiment using buffered urea solutions 
was conducted to determine the amount of acid hydrolysis 
urea would undergo under various conditions of tempera- 
ture, pH, and urea concentration. The conclusion was 
reached that no appreciable acid hydrolysis of urea was 
possible under normal soil conditions. 

The adsorption and movement of urea in some Illinois 
soils was studied by two methods, (1) a soil-urea solution 
equilibrium system, and (2) soil column-urea solution 
leaching systems. Urea was found to be adsorbed by soils 
by weak adsorptive forces which caused urea to move 
somewhat more slowly than water and nitrates in a soil- 
water medium, but urea was readily leached out of soils 
with water. 

The effects of temperature, moisture content, pH, urea 
concentration, and soil type on urea transformations were 
studied, using 6 Illinois soil types. These soils varied in 
PH from 4.9 to 7.2. The temperatures, soil moisture con- 
tents, and urea concentrations used were 1 and 25° C., 24 
and 60%, and 200 and 400 ppm. N, respectively. The 
amounts of urea, ammonium, and nitrate present in the soil 
samples were determined at specified times after urea ap- 
plications. Urea hydrolysis rates for the individual soils 
also were determined, and it was found that these rates 
varied from a minimum of about 6 to a maximum of about 
70 ppm. N per day at 1° C., and from about 25 to about 225 
ppm. N per day at 25° C. In all cases, the hydrolysis rates 
increased with temperature and pH over the range studied; 
the amount of increased hydrolysis varied widely for indi- 
vidual soils. Soil moisture contents and urea concentra- 
tions caused little change in urea hydrolysis rates for in- 
dividual soils for given temperature and pH conditions. 
The amount of nitrates formed in soils during 8 weeks of 
incubation at 25° C. varied from a minimum of about 76 to 
a maximum of over 400 ppm. N, depending upon soil type 
and pH conditions. 

A laboratory experiment was conducted to determine 
whether any appreciable ammonia losses occurred when 
urea was applied as a foliar spray to various grasses and 
small grains. Potted plant samples were sprayed with 
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urea-N solutions (labeled with N’* and C**) at rates equiva- 
lent to 50, 100, and 150 pounds of urea-N per acre. An en- 
closed system was used to collect the NH; and C*O, 
evolved into the atmosphere. Usually, ammonia losses 
from applications of 50 pounds of urea-N per acre were 
quite small over an 8-day period for all crops tested; how- 
ever, appreciable losses occurred in practically all cases 
when higher applications of urea were made. A lag period 
of 2 to 3 days took place before any measurable quantity of 
ammonia was lost from the plant samples. The greatest 
amount of urea hydrolysis (as measured by C’*Oz evolution) 
occurred during this 2- to 3-day period. Visible damage to 
the plant leaves were noted at, or shortly before, the time 
ammonia losses into the atmosphere became evident. Not 
all the ammonia recovered from the atmosphere could be 
attributed to the urea solution added. The amount of NH; 
lost and the rate of urea hydrolysis appeared to be influ- 
enced somewhat by the type of sod to which the urea was 
applied. There apparently was no direct relationship, in 
most cases, between the C'*O2 and NH; lost into the atmos- 
phere from the various plants. 

Microfilm $2.75; Xerox $7.40. 159 pages. 


PLANT MATURITY AS AN INDEX FOR 
TIMING SPRAY APPLICATIONS FOR 
CORN INSECT CONTROL 


(Order No. 61-4099) 


Shiva Shankar Prasad Sinha, Ph.D. 
University of Missouri, 1961 


Supervisor: Dr. M. L. Fairchild 


Experiments were conducted at Columbia, Missouri, in 
1959 and 1960 to study the effect of spray applications at 
different stages of plant growth on corn insect control. 
Studies on the effect of heptachlor, as a soil insecticide, on 
wireworm control and its interaction with foliage spray on 
corn insect infestations was also included in the program. 

A day before planting the corn, two pounds of heptachlor 
per acre was applied as a broadcast spray and disked down 
within fifteen minutes after application. Three foliage 
sprays, either alone or in combination, were applied in 
both the years, (1) one and one-half pounds of toxaphene 
per acre at early stage of growth when the plants had eight 
to ten leaves per plant, (2) one-fourth pound of endrin per 
acre when the average extended height of the plants was 45 
to 55 inches, and (3) one-fourth pound of endrin per acre 
when ninety percent of the tassels had emerged. In 1959, 
malathion at the rate of one pound per acre was also ap- 
plied at two week intervals from early stage of the growth 
of the plants up to the time when the plants were mature 
and fertilization of the ears was complete. 

Heptachlor, as a soil insecticide, reduced the wireworm 
population, but no increase in the stand count was noticed. 
This was due to low natural wireworm population in this 
area. There was no significant difference in the yield due 
to application of heptachlor in the soil. 

The infestation of the first brood of the corn borer was 
higher in 1959 than in 1960, and the infestation of the second 
brood of the corn borer was higher in 1960 than in 1959. 
The infestation was, however, below the economic level in 





both years. Application of toxaphene at early growth stage 
and endrin at the whorl stage of the plants reduced the first 
brood infestation. In 1960, when the infestation of the 
second brood of the corn borer was higher than in 1959, a 
reduction in the percent infestation was obtained by the 
application of endrin at green silk stage. 

Complete control of corn earworm infestation was not 
obtained by the spray applications used in these experi- 
ments. However, the percent earworm infestation was the 
least in the plots in which toxaphene was applied at the 
early growth stage. Application of endrin either at whorl 
stage or at green silk stage increased the earworm infesta- 
tion at harvest, possibly by reducing the number of para- 
sites and predators of the corn earworm. 

The corn borer and earworm infestations were heavier 
in the plots where heptachlor was applied as a soil insecti- 
cide. It is concluded that application of heptachlor reduced 
the soil insect population, as a result of which plants were 
evidently more attractive to the corn borer and earworm 
moths for egg laying. 

In 1959 application of endrin at whorl stage significantly 
increased the yield by 5.3 bushels per acre when used 
alone and by 5.9 bushels per acre when used in combina- 
tion with toxaphene at whorl stage and endrin at green silk 
stage. Microfilm $2.75; Xerox $7.80. 167 pages. 


GERMINATION STUDIES IN GRAIN SORGHUM 
(Order No. 61-4100) 


Damodar Prasad Srivastava, Ph.D. 
University of Missouri, 1961 


Supervisor: Dr. Emmett L. Pinnell 


Twenty-five varieties and hybrids of grain sorghum 
each with two seed lots (1957 and 1958) were studied for 
their laboratory germination and for field germinations at 
three different planting dates in 1959. These studies were 
repeated in 1960 with eight hybrids each with three seed 
lots (1957, 1958, and 1959). 

In the studies conducted with twenty-five hybrids and 
varieties, there was, in general, no relationship between 
the stand performance of the two seed lots from the same 
variety as shown by analyses of variance and simple cor- 
relations. These results indicated that the germination of 
a particular seed lot of a variety was influenced more by 
the environment during seed production and processing 
than by variety genotype. But the studies done in 1960 with 
eight hybrids indicated that both the variety genotype and 
the environment of seed production and processing influ- 
ence germination. 

An effect of age on seed viability was demonstrated in 
these studies. In the studies done in 1959 with twenty-five 
sorghums, the 1958 seed lots germinated somewhat better 
than 1957 seed lots. In the studies done in 1960 with eight 
hybrids, the 1959 seed lots germinated slightly better than 
1958 seed lots. But both these germinated significantly 
better than the 1957 seed lots. 

Field emergence was directly related to the proper 
moisture and temperature conditions of the soil both at the 
time of planting and following planting. It was shown that 
under good soil moisture conditions the highest germination 
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was obtained at one inch depth of planting. Under low mois- 


ture conditions, the highest germination was obtained at a 
depth of two inches. Seed treatment was beneficial under 
low soil temperature conditions, but at higher temperatures 
treated and untreated seed germinated equally well. 

The field trials showed that good stands of sorghum may 
be obtained in early plantings by adopting shallow planting 
procedures, and by using seed treated with a suitable fungi- 
cide. 

The minimum temperature for near normal germination 
of sorghum was found to be 55°F. (12.8°C.). 

Results of cold tests with different types of seed lots 
showed that for seed lots with a range of viability, the cold 
test at 8°C. for a longer duration was about as effective as 
the standard laboratory test in predicting relative field 
stands under adverse conditions. Whereas, for seed lots 
showing uniformly high seed viability, a cold test at 12° or 
16°C. for a shorter duration gave better results in predict- 
ing the performance of these seed lots under field condi- 
tions. 

Estimates of heritability calculated from the field 
emergence and cold test germination of five sorghum par- 
ents and their four advanced generation crosses indicated 
that the character, germinability is greatly influenced by 
environment. The two sets of heritability values for the 
four crosses although widely different on the average were 
relatively well correlated. The cross that showed higher 
heritability in field test showed higher in the cold test, and 
the cross that showed lowest heritability in field test was 
lowest in the cold test. ‘ 

Seed samples harvested from sorghum hybrid Amak R 
12 at weekly intervals showed good laboratory, field, and 
cold test germinations of the seed harvested between 4 to 
5 weeks after blooming. Seed quality was maintained up to 
7 to 8 weeks after blooming. Samples taken beyond 8 weeks 
showed a consistent decline in germinating capacity prob- 
ably as a result of weathering. 

Microfilm $2.75; Xerox $8.80. 195 pages. 
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FRACTIONATION OF THE COMPONENT(S) 
RESPONSIBLE FOR SEX ODOR IN PORK 


(Order No. Mic 61-2683) 


Harris Bradford Craig, Ph.D. 
Michigan State University, 1961 


Major Professor: A. M. Pearson 


An objectionable odor, commonly referred to as sexual 
or boar odor, is produced on heating the flesh from most 
boars and stags. It is described as onionlike, unpleasantly 
perspirative, or sickly sweet. In federally inspected plants 
about 3,000 animals are condemned in the United States 
each year because of sex odor. 

Little information is available as to the nature of the 
odor. Therefore, preliminary studies were undertaken to 
ascertain if the component(s) responsible for sex odor 
was/were present in fat, lean or both and to study the solu- 





bility properties. Finally attempts were made to collect, 
isolate and identify the responsible agent(s). 

Boar tissues and organs, as well as water and ether 
extracts of lean and fat, were heat tested for sex odor. 
Lean tissue was freeze dried; the fat was extracted, and 
the various fractions were heat tested. Bellies from boars 
were cured by accepted curing methods and examined for 
the presence of sex odor after zero, 90 and 120 days of 
cooler storage. Nitrogen determinations were made on 
solvent rendered fat from both boars and barrows. 

Various distillation and fractionation procedures were 
employed in an attempt to isolate the agent(s) responsible 
for sex odor. Barrow fat was similarly treated and served 
as a control. Distillation methods included: low tempera- 
ture - high vacuum, high temperature - atmospheric pres- 
sure and steam distillation. The volatiles produced by the 
various distillation techniques were coilected in traps im- 
mersed in dry ice - ethanol or in ice water. The contents 
of the traps were checked for sexual odor by the heat test 
and the volatiles were separated by gas chromatography. 

Fat from boars and barrows was saponified at room 
temperature using sodium ethylate. The unsaponifiable 
fraction was heat tested and separated by gas chromatog- 
raphy. In addition, separation by paper and silicic acid 
column chromatography was attempted. 

Sex odor could not be detected until a temperature of 
100 to 108 degrees C. was achieved, indicating that the 
odor component(s) were not volatile under 100 degrees C. 
or that their formation was heat dependent. Sex odor was 
not present in the fat-free lean nor in water extracts of 
lean and fat. The component(s) responsible for sex odor 
was/were soluble in ether and other fat solvents and ap- 
peared to be associated with the fatty tissues. 

Appreciable quantities of ammonia were given off by 
both intact boar and barrow fat, but on rendering the quan- 
tity was greatly reduced indicating that connective tissue 
was the source of this compound. The similarity in ni- 
trogen content of rendered boar and barrow fat indicated 
that sex odor is probably not due to nitrogenous compounds. 

The agent(s) responsible for sex odor in pork was/were 
not obtained in recognizable form with the distillation 
methods used in this study. Gas chromatographic analysis 
of the contents of the traps failed to show any consistent 
and reproducible differences between volatiles obtained 
from boar and barrow fat. 

Sexual odor was produced when the unsaponifiable frac- 
tion of boar fat was exposed to heat, but no reproducible 
differences were noted between boar and barrow fat on gas 
chromatographic analysis. Identification of two compo- 
nents from the unsaponifiable fraction was accomplished 
by using retention times from the gas chromatography 
and/or various qualitative tests. Cholesterol and squalene 
were found to be present in the unsaponifiable fraction of 
both boar and barrow fat, but these compounds did not pro- 
duce sexual odor when heated alone in the pure form. At- 
tempts to identify the unsaponifiable component(s) respon- 
sible for sex odor by formation of their derivatives and 
determination of their melting points were unsuccessful. 

Three fractions were obtained from boar unsaponifi- 
ables when separated by silicic acid column chromatog- 
raphy. The fraction eluted with ethyl ether was the largest 
and contained most of the sex odor. Gas chromatographic 
analysis of this fraction indicated that it contained essen- 
tially the same components as the unfractionated unsaponi - 
fiable matter. Microfilm $2.75; Xerox $4.40. 82 pages. 
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FACTORS AFFECTING REPRODUCTIVE 
PERFORMANCE OF SWINE 


(Order No, 61-4076) 


Benjamin Theodore Dean, Ph.D. 
University of Missouri, 1961 


Supervisor: Leland F. Tribble 


Studies were made on the effect of feeding different 
levels of energy during gestation on the condition and re- 
productive performance of sows and gilts, along with the 
effect of the different feeding levels on protein fractions of 
the blood of the pregnant animals. Studies were also made 
on the effect of therapeutical levels of antibiotic at breed- 
ing time on reproductive performance. 

Best reproductive performance as to size of litter far- 
rowed and weaned was made by the gilts which gained from 
eighty to ninety-nine pounds during gestation. A significant 
curvilinear relationship was obtained for the relationship 
between gain in weight during gestation and the number of 
pigs farrowed by gilts. 

Significant negative relationships were obtained for 
gilts for the change in backfat probe at the shoulder, loin 
rump, and the average of the three probes with the number 
of pigs farrowed. For sows, the same relationships were 
not significant and the values obtained were positive. 

Although the size of the litters farrowed by limited-fed 
gilts were larger than for more liberally fed gilts, statis- 
tically the difference was not significant. However, the 
size of the litter weaned was significantly larger for the 
limited-fed gilts. 

Larger litters were farrowed by limited-fed sows in 
two trials whereas the more liberal-fed sows farrowed 
larger litters in the other two. 

A greater percentage of pigs, farrowed by limited-fed 
sows and gilts, were alive at birth than for normal-fed 
groups; with six and four per cent more of the pigs alive at 
birth for limited-fed sows and gilts, respectively. 

Length of gestation was not affected by feeding level, 
although a significant difference was found between the 
Hampshire and Duroc breeds. 

A significant negative relationship was obtained for the 
size of litter farrowed and average birth weight of pigs far- 
rowed. 

Statistical analysis indicated significant linear and cur- 
vilinear relationships between birth weights and per cent 
livability of pigs to weaning. These results indicated that, 
regardless of the cause of death, one of the most important 
factors determining whether the pig lived to weaning age 
was its weight at birth. 

Average weaning weights tended to be greater for the 
smaller litters at weaning time. 

In general, those sows and gilts which gained in condi- 
tion during the gestation period, lost condition during the 
lactation period; whereas those which lost condition during 
gestation tended to gain backfat during the lactation period. 

Sows and gilts fed antibiotics at a therapeutical level 
(0.54 gms. per head per day) during the breeding season, 
farrowed and weaned significantly larger litters than con- 
trols. Antibiotic treated sows farrowed 18.3 per cent 
larger litters and weaned 29.8 per cent larger litters. In 
addition to the larger litters farrowed, 9.3 per cent more 
of the pigs farrowed were alive at birth than those farrowed 
by untreated sows. 





Electrophoretic analyses were made on the protein 
fractions of the blood of gilts fed two different levels of 
energy during gestation in the winter, and sows fed three 
different levels of energy during gestation in the summer. 
The levels of gamma globulins were significantly larger 
(P < .01), alpha globulins significantly lower (P < .025), 
and percentage albumin approached being significantly 
lower (P < .C6), for the more limited energy fed than for 
the more liberal-fed gilts. The percentage of beta globu- 
lins was not significantly different for the feed level groups. 

The percentage values of the different protein fractions 
obtained for sows tended to follow the pattern of the results 
with gilts, in that the percentage gamma globulins were 
higher and percentage alpha globulins and albumins were 
lower for the more limited energy fed than for the more 
liberal-fed sows. 

Microfilm $2.75; Xerox $7.20. 152 pages. 


THE HERITABILITY OF RESISTANCE 
TO BOVINE MASTITIS 


(Order No. 61-4187) 


William Stephen Gaunya, Ph.D. 
Rutgers University, 1961 


Major Professor: Dr. Robert E. Mather 


Data were collected from four dairy herds to study the 
influence of environmental and genetic factors upon resist - 
ance to bovine mastitis. These data included 1001 mastitis 
histories from cows which had at least one positive test or 
had completed two lactations without a positive test, from 
1937 to 1959, and included the Ayrshire, Guernsey, 
Holstein-Friesian, and Jersey breeds. Mastitis was diag- 
nosed quarterly by leucocyte and bacteriological examina- 
tion. The degree of resistance was expressed by three 
methods; lactation age at which cows became mastitic.(Yi), 
lactation age at which the first positive test was observed 
(Y2), and a resistant-susceptible classification, in which 
cows not designated as mastitic before the end of the second 
lactation were designated as resistant (Ys). 

The data from one herd, including 327 mastitis histo- 
ries, were studied to determine the importance of certain 
environmental effects. A significant year of first calving 
effect was observed in respect to the Y: and Y2 variables. 
The correlation between the mean yearly incidence of mas- 
titis among cows in their second and subsequent lactations 
and the yearly mean of the Yi, Y2, and Ys; variables over a 
20-year period were -0.22, -0.23, and -0.29, respectively 
(P < 0.05). The use of antibiotics as a therapeutic agent 
did not significantly influence the degree of resistance. The 
correlation coefficient of first-lactation 305-day milk pro- 
duction and resistance variables Y, and Y2 were 0.14 
(P.< 0.05) and 0.12, respectively. Similarly, the correla- 
tion between the average daily production during the second 
month of the first lactation and resistance variables Y; and 
Y2 were 0.14 (P < 0.05) and 0.13, respectively. Frequency 
of milking (2x vs 3x) had no significant effect on variables 
Y; and Y2; neither did breed. 

On the basis of within-herd intraclass correlations be- 
tween paternal sisters, the heritability of resistance vari- 
ables Y,; and Y2 were estimated to be 0.07 and 0.18, 
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respectively. The within-herd intraclass correlations be- 
tween maternal sisters yielded heritability estimates of 
0.11 and zero, respectively. The within-herd regression 
of daughter on dam led to heritability estimates of 0.12, 


0.01, and 0.14 for the Yi, Y2, and Ys; variables, respectively. 


Within-herd full-sib correlations led to heritability esti- 
mates of 0.34 and 0.34 for the Y: and Y2 variables, respec- 
tively. When these estimates were combined, the pooled 
estimate of heritability for the Y, and Y2 variables was 
0.13 + 0.06 and 0.03 + 0.02, respectively. The first value 
was significant (P < 0.05). 

Microfilm $2.75; Xerox $5.60. 112 pages. 


SUBJECTIVE AND OBJECTIVE LIVE ANIMAL 
AND CARCASS EVALUATION AND THE 
INFLUENCES OF SIRE, SEX AND 
HORMONE TREATMENT ON BEEF 
CATTLE PERFORMANCE. 


(Order No. 61-4083) 


Byron Jon Greiman, Ph.D. 
University of Missouri, 1961 


Supervisor: Dr. John F. Lasley 


Forty-seven Herefords were studied in the live animal 
and carcass evaluation phase of this investigation with 136 
subjective and objective live animal and carcass measure- 
ments being correlated. The ability of different live judges 
to predict quality in the carcass as well as the repeatability 
of their scores were studied. 

The second phase of this experimentation was conducted 
to study differences due to sire groups in preweaning per- 
formance, feed-lot performance, and various carcass char- 
acteristics. The influences of Synovex implantation and 
sex of cattle were also investigated. Two years data on 
147 animals sired by six different bulls were used in this 
portion of the study. 

Amount of finish was the most important single factor 
in decreasing the percentage of primal cut yield and in in- 
creasing the carcass grade, and dressing percentage of the 
carcass. 

The linear objective measurements that were positively 
associated with amount of finish included the circumfer- 
ence of heart girth, circumference of rear flank, width of 
hook bones, width of crops, width of loin, width of rump, 
and length of rump. The nonlinear objective measurements 
showed the age of cattle, time spent in feed-lot, and total 
gain in feed-lot measures to be positively related to finish. 
The live subjective measures that most accurately pre- 
dicted finish were those that indicated plumpness of round 
symmetry, conformation, and amount of finish. 

The six live animal measurements that were corre- 
lated highest to the total percentage of primal cuts were 
birth weight, circumference of fore shank, width through 
the shoulders, length from shoulder to hook bone, fat cov- 
ering score and slaughter grade. The last two mentioned 
measurements were negatively associated with lean cut 
yield with the other four showing a positive relation. The 
multiple correlation between these six measurements and 
the percentage of primal cuts was 0.661. The best five, 
four, three, and two of these variables gave multiple cor- 





relation values of 0.660, 0.613, 0.589, and 0.580, respec- 
tively. 

Estimation of ribeye area using an ultrasonic sound in- 
strument accounted for about 36 percent of the variation in 
actual ribeye area. 

Grid gate pictures were not an accurate method of 
measuring the live animal. 

Certain of the judges were more accurate in their esti- 
mation of particular carcass characteristics than were 
others. While judges tended to see things alike, they were 
not always correct in what they saw based on an actual 
carcass evaluation. Judges were better able to repeat 
themselves in scoring conformation than they were in 
scoring condition. Judges also tended to agree more 
closely with one another on the same day than they did with 
themselves on different days. 

Birth weights, weaning weights, and daily rate of gain 
in the feed-lot were influenced more by different bulls than 
by the same sire in different years. 

While there was little difference between sire groups of 
cattle within one year in weaning conformation and condi- 
tion scores, there was a highly significant difference due 
to years. 

Percentage of total trimmable carcass fat, marbling 
score, carcass grade, and carcass fat thickness at the 12th 
rib were significantly influenced by sires. Sire differ- 
ences were observed in tenderness of the eye muscle of 
the round as measured by the Warner-Bratzler shear 
equipment that reached the 10 percent probability level. 

Steers gained faster, were more efficient in their gains, 
and graded higher than heifers but heifers had a larger 
ribeye area per 100 pounds of carcass weight. 

Synovex implantations increased rate of gain in the 
feed-lot, increased meatiness, decreased subcutaneous fat, 


- and lowered carcass grade. 


Microfilm $3.90; Xerox $13.75. 304 pages. 


STUDIES ON CALCIUM AND PHOSPHORUS 
METABOLISM IN THE CHICKEN 


(Order No. 61-4195) 
Shmuel Hurwitz, Ph.D. 
Rutgers University, 1961 


Major Professor: Paul Griminger 


Several aspects of calcium and phosphorus metabolism, 
as influenced by dietary intake of these minerals, were 
studied in the chicken. : 

In the first series of experiments, dietary calcium de- 
ficiency was studied, most experiments being conducted 


with laying hens. Elimination of supplementary calcium 
from hens’ diet resulted in rapid calcium and phosphorus 
depletion, regardless of phosphorus supplementation. This 
depletion manifested itself in decreases in both ash and 
organic matter of bone, and resulted in a gradual decline 
in shell thickness, followed by a complete cessation of egg 
production. Plasma calcium and total plasma phosphorus 
decreased to levels characteristic of non-laying pullets, 
and plasma alkaline phosphatase levels were elevated. The 
parathyroid glands were enlarged, and their fresh weights 
were correlated with the increases in plasma alkaline 
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phosphatase level.: It was therefore suggested that under 
experimental conditions where dietary calcium is the vari- 
able, plasma alkaline phosphatase level may serve as an 
indicator of parathyroid activity. By relating plasma alka- 
line phosphatase to bone calcium in chicks and to calcium 
balance in hens, it was shown that the former was in- 
versely related to the level of dietary calcium up to the 
point of requirement, indicating that the plasma level of 
this enzyme may serve as a measure of calcium adequacy. 

The second series of experiments was concerned with 
calcium and phosphorus excretion, retention and balance, 
and the use of these parameters for the calculation of cal- 
cium and phosphorus requirements. 

Colostomized hens, adequately supplied with dietary 
calcium and phosphorus, excreted most of the calcium in 
the feces, while most of the phosphorus appeared in the 
urine. On a low calcium diet a large increase in urinary 
phosphorus and a decrease in fecal phosphorus were ob- 
served. 

The minimum level of calcium intake which maintained 
calcium balance and shell thickness in laying hens was 3 
gm/bird/day. This level was therefore considered to be 
the minimum requirement. Percentage calcium retention 
at high levels of calcium intake was a linear function of the 
reciprocal of calcium intake, the slope approximating the 
constant absolute calcium retention in this range of intake. 
At levels below the requirement the rate of increase in 
percentage calcium retention was reduced, the latter ap- 
proaching a maximum of 60%. In the region of the require- 
ment, percentage calcium retention was 50-55%. On the 
basis of the present findings the calcium requirement may 
be calculated as follows: 


gm Ca/egg x % production 





% dietary calcium = feed intake in gm/bird/day x 0.5 


Phosphorus excretion appeared to be a linear function 
of phosphorus intake. The lowest phosphorus intake that 
supported phosphorus balance was 0.3 gm/bird/day, which 
is therefore considered to be the minimum phosphorus re- 
quirement of laying hens. 

Negative phosphorus balance was found to be associated 
with poor calcium retention and decreased levels of plasma 
inorganic phosphorus. 

Microfilm $2.75; Xerox $6.20. 127 pages. 


THE EFFECT OF INTRAMAMMARY 
INFUSIONS OF ANTIGENS ON 
MILK PRODUCTION 


(Order No. 61-3704) 


Herbert E. Struss, Ph.D. 
University of Minnesota, 1960 


One hundred thirty-three cows having 144 lactations 
were used in this study to determine the effect of intra- 
mammary infusions on milk production. Two bacterial an- 
tigens, different in that the bacteria in one antigen were 
sensitized by homologous rabbit serum, were tested in 
prepartum infusions. The two different antigens were 
Staphylococcus -Streptococcus bacterin and a Sensitized 
Staphylococcus -Streptococcus bacterin. One antigen was 
studied in postpartum infusions. 





The 26 cows that received prepartum infusions with the 
non-sensitized Staphylococcus-Streptococcus antigen had 
significant increases in milk and fat production in the lac- 
tation following infusion. However, the production of the 
54 cows infused with the sensitized antigen during the pre- 
partum period was decreased non-significantly during the 
lactation following infusion. 

A total of 66 cows received postpartum infusions with 
the Sensitized Staphylococcus-Streptococcus antigen. There 
was a highly significant decrease in milk and fat production 
in the lactation during which the cows received postpartum 
infusions. 

Milk and fat production in subsequent lactations follow- 
ing prepartum infusions of Staphylococcus-Streptococcus 
antigens was changed. There was a significant increase in 
milk and fat production following the non-sensitized antigen. - 
There was a non-significant decrease following the sensi- 
tized antigens. 

Milk and fat production in the lactation following a 
prepartum -postpartum infusion sequence with the sensitized 
Staphylococcus -Streptococcus antigen was significantly de- 
creased by an average of 11 percent. Some cows had no 
change in production and others showed large changes. 

A majority of the cows showed a slight amount of abnormal 
milk for at least two milkings following the postpartum in- 
tramammary infusions while there were a few cows which 

showed no abnormal milk at any milking. 

There is an indication that there may be an inherited 
predisposition toward a reaction in the mammary gland to 
infused antigens. 

Microfilm $2.75; Xerox $7.00. 146 pages. 


THE AVAILABLE ENERGY CONTENT OF 
FEEDSTUFFS FOR SWINE 


(Order No. 61-4393) 


James Terrell Tollett, Ph.D. 
University of Illinois, 1961 


The general objectives of the studies reported were to 
determine the availability of the energy content of several 
feedstuffs for swine and to study the influence of several 
variables which may affect energy metabolism. 

The effects of levels of feed intake and the age of the 
pig on energy and nitrogen utilization were studied. Three 
ages of pigs (35, 90, and 160 days) were fed four levels of 
feed (maintenance, two-times maintenance, three-times 
maintenance, and full-feed). When the true metabolizable 
energy values from three experiments were pooled, age 
was found to have a significant effect on the energy metab- 
olized. The true metabolizable energy values of the feed 
consumed by the younger pigs (35 and 90 days of age) in- 
creased from the lowest to the highest level of feed intake, 
whereas the true metabolizable energy values of the feed 
consumed by the 160-day old pigs decreased as the level of 
feed intake increased. The nitrogen digested tended to in- 
crease slightly and significantly as the pigs grew older. 
The maximal level of nitrogen retention by the 35-day old 
pigs was at the level of full-feeding, whereas the maximal 
level of nitrogen retention by the 90- and 160-day old pigs 
was at the level of three-times maintenance. 

The influence of caloric density and level of protein in 
the diet on the energy and nitrogen utilization has been 
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studied with diets containing 13, 16, and 19 percent protein 
at each of three energy levels, 1200, 1400, and 1600 metab- 
olizable Calories per pound. A highly significant quadratic 
energy X quadratic protein interaction was obtained for the 
metabolizability of the Calories. A significant linear en- 
ergy X linear protein interaction was obtained for the ni- 
trogen digested and retained. 

A substitution technique was used to determine the me- 
tabolizable energy values of several feedstuffs commonly 
fed to swine. The test material, except fat, which was 
being assayed was substituted in the 16 percent corn- 
soybean meal diet at the level of one-third of the basal diet. 
True metabolizable energy values and their standard devia- 
tions were given for several feedstuffs used in swine nu- 
trition. The factor for correcting all the apparent metab- 
olizable energy values for nitrogen gained or lost was 6.77 
Calories per gram of nitrogen. 

It seemed desirable to obtain additional true metaboliz- 
able energy values of some high-protein feeds by the dif- 
ference procedure commonly used in energy studies. 
Digestible energy, apparent metabolizable energy, true 
metabolizable energy values of several feeds corrected for 
nitrogen gain or loss were given. Metabolizable energy 
adjusted for nitrogen balance averaged 89.4 percent of the 
digested energy, and metabolized energy adjusted for ni- 
trogen balance averaged 91.4 percent of the unadjusted 
metabolizable energy. 

Microfilm $2.75; Xerox $5.40. 109 pages. 


STUDIES OF THE EFFECT OF NUTRITION 
ON SURVIVAL AND OVIPOSITION OF 
LABORATORY REARED STABLE FLIES, 
STOMOXYS CALCITRANS L. 


(Order No. 61-4221) 


Everett Leroy Tuttle, Ph.D. 
Rutgers University, 1961 





Major Professor: Dr. Bailey B. Pepper 


Although adult stable flies (Stomoxys calcitrans L.) can 
be reared in the laboratory on fresh defibrinated bovine 
blood it would often be desirable to be able to maintain a 
colony on a more readily-obtainable food medium. A study 
of the survival and oviposition habits of this species of fly 
on various diets was undertaken. 

It had been demonstrated that neither serum nor red 
cell elements fed separately to stable flies induced egg dep- 
osition. Therefore, the investigation consisted primarily 
of feeding to caged flies diets of extracted red cell compo- 
nents added to serum, and extracted serum components 
added to red cells. Studies were also made on the effect 
on oviposition of intermittent blood meals, diluted blood, 
and dried blood suspended in water. 

The diets were fed in a liquid state each day to 100 to 
150 adult flies in screened cages under laboratory condi- 
tions of 40 to 50 per cent relative humidity and a tempera- 
ture of 76° to 82°F. 

It was found that dextrose or similar sugars are very 
important factors in sustaining the life of S. calcitrans. 
Furthermore, dextrose can be substituted for the factor(s) 
present in the red cell fraction of beef blood, which influ- 








ences oviposition in S. calcitrans. This factor(s) influenc- 
ing oviposition in S. calcitrans present in the red cell por- 
tion of beef blood in association with serum is a non- 
proteinaceous substance. 

It was demonstrated that the factor(s) present in serum 
in association with red cell factors that influences the pro- 
duction of eggs in S. calcitrans is associated with the 
gamma globulin fraction. 

It was further found that blood diluted 50 per cent can- 
not support life ncrmally, nor can such a diet result in 
normal egg production. In addition, flies fed on fresh 
blood need feedings six days out of nine to deposit eggs 
comparable with flies fed daily. 

Microfilm $2.75; Xerox $4.20. 78 pages. 
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AN EVALUATION OF THE SLASH PINE 
PROGENY TESTS OF THE IDA CASON 
CALLAWAY FOUNDATION (PINUS 
ELLIOTTII ENGELM.). 


(Order No. 61-3657) 


John Clark Barber, Ph.D. 
University of Minnesota, 1961 





The Ida Cason Callaway Foundation began a tree im- 
provement project in 1949. The first phase of the program 
was the establishment of tests of selected trees of the four 
major species of southern pine (Pinus elliottii, P. taeda, 
P. echinata, P. palustris) using progenies grown from wind 
pollinated seed. The tests of slash pine which were planted 
in the field in 1952 and 1953 were examined periodically, 
and data collected at ages up to 9 years and up to 8 years 
from seed were analyzed and interpreted. 

Significant differences in first-year survival were found 
among progenies, but most of the variation was attributable 
to causes other than inherent ability to survive. The re- 
gressions of progeny height on seed weight at 9 years and 
at 8 years were not significant. 

In the 1952 study, highly significant differences in av- 
erage height were found among progenies up to 5 years 
from seed, but at 7 and 9 years, the differences were not 
significant. In the 1953 study, a similar pattern developed; 
however, the differences among progenies were still sig- 
nificant at the 5-percent level at age 8. Examination of the 
interaction of progenies with replications showed a highly 
significant interaction. This was attributed in part to site 
variability caused by erosion and topsoil removal. The 
examination of d.b.h. data gave similar results. The prog- 
enies appeared to be more sensitive to site variation than 
had been anticipated. 

A measure of natural pruning was taken for each 
progeny and highly significant differences were found 
among them. Regressions of bark thickness on diameter 
inside bark were computed for three progenies; the re- 
gression was highly significant in one instance and not sig- 
nificant in the other two. 

Crown characteristics of several parents and progeny 
groups were examined. Ratios of crown width to total 
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height showed highly significant differences among prog- 
enies and appeared to give reliable estimates of crown 
characteristics at an early age. Branch length was posi- 
tively correlated with branch diameter and both of these 
characteristics were negatively correlated with the angle 
of branching (from vertical). Length of 2-, 3-, and 4-year- 
old branches was only weakly correlated with height growth 
of the stem above the whorl examined. 

Southern fusiform rust (Cronartium fusiforme (A&K) 
Hedgc. & Hunt) infection was heavy in the tests. Highly 
significant differences in rust infection were found among 
progenies; percent of trees free of rust varied from 19 to 
88. Correlations of rust infection with height and height 
growth at 2 and 3 years of age were very low, contrary to 
reports in the literature. The presence of stem cankers 
tended to reduce height of the individual trees. 

Data was also collected and analyzed on the occurrence 
of stem crook and forking. Significant differences in the 
occurrence of crook were found among progenies. The data 
on forking showed significant differences among progenies, 
but were somewhat inconsistent. 

Estimates of narrow-sense heritability were made for 
height, (0.03 - 0.37), d.b.h. (-0.22 -0.37), pruning height 
(0.36 - 0.64), and crown width (0.16 -0.19). The effect of 
removing trees having stem cankers of rust was variable 
upon the heritability estimates. 

Open-pollinated progenies grown from seed collected 
from the same parent in different years gave consistent 
relative estimates of the characteristics examined. Height 
and diameter appeared to be least reliable, but this was 
probably related to the site variation encountered. 

The analyses pointed up the need for more care in se- 
lecting sites to be used in progeny testing to insure uni- 
formity, and the need for sampling more sites. The effects 
oi heavy rust infection upon progeny test design and subse- 
quent analyses were discussed. 

Microfilm $2.80; Xerox $9.70. 214 pages. 





: 
TIMBER AND WATER RESOURCE MANAGEMENT: 
A PHYSICAL AND ECONOMIC APPROACH 
TO MULTIPLE USE ON DENVER’S 
MUNICIPAL WATERSHED. 


(Order No. 61-4495) 


Peter Elliott Black, Ph.D. 
Colorado State University, 1961 


The purpose of the study is to present an economic 
analysis of the physical relationship between the production 
of timber and water on wildlands. In sc doing, it is neces- 
sary to combine some essentials of 1) recent research in 
the relationship between timber and water, 2) an economic 
theory which is well-developed elsewhere, particularly in 
analyses of the private firm, and 3) the principle of mul- 
tiple use of wildlands, specifically in the realm of such use 
where the development of the wildland resources are con- 
sidered to be complementary. 

Recent studies have indicated that water yield may be 
increased through certain types of forest cutting under cer- 
tain conditions; and though this relationship is not fully 
known, economic research into potential management of 
these two resources is needed. The analysis is based on 





the concept of a continuous response surface, now being 
used extensively in natural resource problems. Multiple 
use involves recognizing that more than one resource may 
be developed on a land management unit depending upon the 
degree of complementarity, independence, or conflict. The 
range of complementarity, then, defines the range of the 
investigation in terms of research, analysis, and applica- 
tion. 

Based on research at the Forest Service Fraser Ex- 
perimental Forest in Colorado, a graphical and mathemat- 
ical procedure for predicting stream yield increases due 
to forest cutting is developed for four rotation lengths. 
This is done to relate both timber and water yields to time, 
the former also being a function of rotation. 

Utilizing inventory data on streamflow and timber 
stands on the headwaters of the Fraser River, which sup- 
plies water to Denver via the Moffat Tunnel, the present 
values of net revenue for each product and for both to- 
gether are calculated over entire rotations, using two dis- 
count rates. Thus, the points for each rotation are found 
which will yield the maximum present value of net revenues. 

The application of the results is discussed, as are the 
assumptions necessary to complete the analysis. None of 
these is found limiting, and some methods of actually ap- 
plying the management plan are presented. Evaluation of 
recreational opportunities is also discussed, but is not in- 
cluded in the formal analysis. The effect on the analysis 
of other methods of increasing runoff is also discussed. 

Concerning the physical relationship, it is concluded 
that increased stream yield due to a certain type of forest 
cutting will follow a predictable pattern with respect to 
time; and that an even-aged management situation may be 
set up to provide a steady supply of increased water yields . 
and timber products. It is further concluded that in order 
to maximize present value of net revenue that regardless 
of the length of rotation, the frequency of cut remains the 
same, other things being equal; that as the discount rate 
increases, the frequency of cut increases; that the rotation 
which will probably yield the absolute maximum may be 
that which represents the culmination of mean annual 
growth of timber; that a considerable change in the net 
revenue per unit of water affects the cutting schedule neg- 
ligibly; that a shift upwards in timber net revenue causes 
the frequency of cut to increase; that the management in- 
tensity indicated by the analysis for the watershed is both 
realistic and desirable; and that the use of minimum fig- 
ures throughout the analysis enhances its practical value 
in application to the land through good land management 
practices. Microfilm $2.75; Xerox $7.00. 148 pages. 
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EFFECTS OF NITROGEN FERTILIZATION 
ON THE GROWTH AND NITROGEN 
NUTRITION OF LOW-SITE 
DOUGLAS-FIR STANDS 


(Order No. 61-3989) 


Paul Edwin Heilman, Ph.D. 
University of Washington, 1961 


Chairman: Dr. S. P. Gessel 


The purpose of this study was to determine changes in 
growth, nutrient content and nitrogen nutrition of low-site 
stands of Douglas-fir following application of nitrogen fer- 
tilizer. The stands ranged in age from 28 to 52 years with 
two of the treated plots having relatively recent applica- 
tions of 200 and 300 pounds of elemental nitrogen per acre 
and three having earlier and multiple treatments totaling 
500, 500 and 660 pounds of nitrogen per acre. 

Total growth on the more heavily treated plots in the 


7-9 years since initiation was 2-3 times that on the respec- 


tive control plots. Annual wood production on the unferti- 
lized plots varied from about 50 to 200 cubic feet per acre 
compared with from about 110 to 320 cubic feet per acre 
on the fertilized plots. 

Increased production of wood on a dry-weight basis was 
comparable to the increase in volume production. The 
production of other components of trees (bark, branches, 
needles) relative to the production of dry weight of bole 
wood was generally unchanged by nitrogen fertilization ex- 
cept for an increase in the weight of needles. Although a 
tendency of reduced branch mortality was evident, the in- 
crease in weight of needles was greater than could be ac- 
counted for by this effect. The dry weight of needles on an 
acre basis varied from 4,740 to 10,670 pounds on control 
plots and from 8,580 to 14,420 pounds on fertilized plots. 

Efficiency of needles on an area basis was higher on 
the older fertilized plots than on the control plots but was 
lower on the more recently fertilized plots. 

Annual litter-fall was higher on the fertilized plots. The 
weights varied from 1161 +82 to 2742 +168 pounds per acre. 
An increase in the mortality of suppressed trees and 

salal on fertilized plots was evident. 

Analyses of components of trees, subordinate vegeta - 
tion, soil, forest floor and litter -fall for nitrogen, phos- 
phorus, and potassium concentration were made. The ni- 
trogen percentage was slightly higher, potassium percentage 
was somewhat lower, and phosphorus percentage was con- 
siderably lower in the needles of fertilized trees. The 
effect of the concentration of nutrients in the other compo- 
nents of the trees was a function of the nutrient and the 
particular component. Total nutrients present in these 
components on an area basis were calculated. Fertiliza- 
tion almost doubled the weight of nitrogen in the trees, had 
almost no effect on the weight of phosphorus and increased 
the weight of potassium. 

Nitrogen concentrations in the forest floor and soil 
were increased by nitrogen fertilization. The combined 
weight of nitrogen present in all components on the ferti- 
lized plots was higher than on the control plots by approxi- 
mately the magnitude of the nitrogen treatments, indicating 
little loss of fertilizer nitrogen. : 

Incorporation of nitrogen in the vegetation on the con- 
trol plots varied from 8-11 pounds of nitrogen per acre per 
year. Returns in the litter-fall varied from 6.7-13.8 





pounds of nitrogen on the control plots and from 12.4-21.2 
pounds on the fertilized plots. Annual uptake of nitrogen 
on control plots varied from 15 to 25 pounds per acre and 
averaged from 29-39 pounds on the older fertilized plots 
and from 54-121 pounds per acre on the more recently fer- 
tilized plots. Annual uptake of nitrogen on control plots 
was equal to from 0.8-1.0 percent of the combined forest 
floor and soil nitrogen. 

A lasting effect of nitrogen fertilization on growth and 
nitrogen nutrition of nitrogen deficient Douglas-fir stands 
was indicated, but the long-term effect is of somewhat less 
magnitude than that occurring during the temporary initial 
condition of high levels of available nitrogen. The effects 
of this initial condition together with the effects of nitrogen 
fertilization on stand development and composition prob- 
ably result in improvement in production of the deficient 
forest to a degree above the eventual improvement in ni- 
trogen nutrition. 

Microfilm $3.00; Xerox $10.35. 229 pages. 


AN ECOLOGICAL STUDY OF SALAL 
GAULTHERIA SHALLON PURSH. 





(Order No. 61-4004) 


Sanga Sabhasri, Ph.D. 
University of Washington, 1961 


Chairman: David R. M. Scott 


This study was conducted to investigate some ecologi- 
cal characteristics of salal. The study lasted two years, 
from 1959 to 1961. 

The investigation included field observations and ex- 
periments, laboratory and greenhouse studies. The Uni- 
versity of Washington Pack Forest and greenhouses on the 
main campus were the study locations. 

Basic knowledge about G. shallon, including life history, 
yield and chemical composition, was assembled as the 
first stage of the study. 

Another series of experiments was undertaken to in- 
vestigate the reaction (growth characteristics and photo- 
synthetic patterns) of salal to variation of several environ- 
mental factors. These factors included: (1) light quantity 
and quality; (2) soil and seedbed types; (3) nutrient re- 
quirement; (4) water supply; (5) forest stand conditions. 
Effects of single factors as well as combinations of two or 
more factors were examined. The competitive interrela- 
tionship between salal and Douglas-fir saplings was also 


investigated in this research. 


It was found that the local distribution of salal was 
largely accomplished by vegetative means and that sexual 
reproduction was limited by environmental extremes. Es- 
tablishment and normal development of salal were found 
to be possible over a wide range of nutrient and water 
availability. 

Photosynthetic efficiency of salal depended, in large 
part, on light conditions; such efficiency was greater with 
the increasing light up to the limits found in this research. 
Similar to other sun plants, salal attains a better growth 
as light intensity increases. Such characteristics were 
evident under forest stand conditions; in an opening and 
under partial shade of a canopy the development of salal 
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was better than beneath a dense canopy. Salal, then, may 
be considered an intolerant species. 

The yields of salal in natural stands are quite variable 
due to age and density differences. Salal roots are a large 
portion of the whole plant and may be expected to be im- 
portant in the nutrient cycle. 

The over-all results show why salal is so abundant and 
tenacious on lower quality forest sites in the Pacific North- 
west, yet is not an important species on the better areas. 

Microfilm $2.75; Xerox $7.00. 149 pages. 


ENVIRONMENTAL FACTORS RELATED TO 
GROWTH AND MANAGEMENT OF 
WESTERN HEMLOCK (TSUGA 
HETEROPHYLLA (RAF.) SARG.). 


(Order No. 61-4015) 


David Dilley Wooldridge, Ph.D. 
University of Washington, 1961 





Chairman: Stanley P. Gessel 


Western hemlock is the dominant species in the coastal 
forests of Oregon, Washington, and British Columbia. It is 
usually considered climax in much of its natural range but 
seldom occurs in extensive pure stands. Most common as- 
sociated species are Pacific silver fir, Sitka spruce, west- 
ern red cedar, and Douglas-fir. This report presents the 
results of an investigation of environment and growth of 
western hemlock in the vicinity of Forks, on the northwest 
tip of Washington. The climate of this area is typically 
maritime, with mild wet winters and humid summers. 

The objectives of this study were to obtain data concern- 
ing mensurational aspects of growth, yield, and site quality 
of second-growth western hemlock and to relate environ- 
mental factors to site quality and growth. Growth was 
studied over a 5-year period on 13 permanent sample plots. 
An additional five site index plots were used to assess re- 
lationships of environmental factors to site index. 

The study of growth was based on basal area increment, 
volume increment, and average percent annual increment 
growth of individual trees. Correlation of these data with 
site index resulted in significant relationships, however 
about 60 percent of the variation in growth rates is not ac- 
counted for by site index. The November 1955 freeze may 
be a factor contributing to growth variation as the freeze 
caused reduced growth rates and greatly increased mor- 
tality rates. 

Age of stands on permanent sample plots ranged from 
32 to 62 years, with a site index range of 123 to 192. High- 
est total cubic volume is 17.95 thousand cubic feet per 
acre on a 62-year-old plot; site index 161. This plot has 
103 thousand board feet per acre (International 1/8 rule). 
Several plots have gross volume production rates of 250 to 
300 cubic feet of wood annually per acre. 

Soil profiles were studied by excavating soil pits 3- to 
6-feet deep for observations of profile development and 
sampling of soils by horizons. Analyses of certain chem- 
ical and physical properties were run on soil samples. 
Soils of the study area cannot be classed definitely in any 
great soils group. Most prominent soil profile character- 
istics are: 





(1) Highly incorporated humus layers, well developed 
A; horizons, and complete lack of any other horizon devel- 
opment. 

(2) High surface mineral soil organic matter contents 
ranging from 10 to 35 percent. 

(3) Corresponding high total nitrogen contents ranging 
from 0,22 to 0.80 percent. 

(4) Very low levels of exchangeable bases and base 
saturation. 

(5) Surface mineral soil bulk densities from 0.45 to 
0.70 grams per cubic centimeter (g. per cc.) indicate good 
soil structure, aeration, and high levels of incorporated 
organic matter. 

(6) Subsurface bulk densities range from 0.7 to 1.40 g. 
per cc. 


Eleven significant soil-site index correlations were 
found which had coefficients ranging from 0.909 to 0.506. 
Several other relationships are strongly indicated but non- 
significant. Several mutual correlations are discussed 
which indicate forest growth and site quality relationships 
are quite complex and cannot be evaluated by single factor 
analysis. Study results also indicate the need for evalua- 
tion of the entire rooting zone and correction of analytical 
soils data for effective soil depth and bulk density. Positive 
correlations were found between available nutrient data 
and tree growth when these corrections were made. In- 
verse relationships were found when analytical data were 
not corrected for soil depth and bulk density. 

Changes in environment associated with increased ele- 
vation account for 62 percent of the variation in site index. 
Changes in many soil properties also take place with 
changes in elevation. Calculated nutrient balance data in- 
dicate available soil nutrient levels on poor sites are not 
adequate to meet nutrient demands of average site produc- 
tion rates. 

Based on interpretations of soil information developed, 
a shelterwood method of reproduction cut is recommended 
as the most effective means of securing rapid western 
hemlock regeneration and maintaining forest lands at max- 
imum productive potential. > 

Microfilm $3.15; Xerox $11.05. 241 pages. 
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SEEDLING CUTTING MANAGEMENT OF 
THREE FORAGE CROP MIXTURES 
SOWN WITH AND WITHOUT 
A COMPANION CROP 


(Order No. 61-4177) 
Merle Vernon Adams, Ph.D. 
Rutgers University, 1961 
Major Professor: Dr. M. A. Sprague 


Factors affecting seedling establishment of alfalia- 
brome grass, ladino clover-orchardgrass, and birdsfoot 
trefoil-timothy mixtures were investigated during each of 
four years (1954 to 1958). Seeding with and without an oat 
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companion crop and several clipping intensities were 
studied in relation to early seedling establishment and 
growth. In 1957 a supplementary weed control experiment 
was conducted to obtain more information on the effects of 
weed competition on forage seedlings. 

Plant populations, crown and root development during 
the year of establishment, and yield data the spring follow- 
ing the seeding year were the primary means of evaluating 
the various treatments applied. Soil moisture relation- 
ships under some of the treatments were also observed. 

Companion crops and weeds competed with forage seed- 
lings delaying their growth and development. The less the 
growth of a companion crop, of either oats or weeds, the 
better the initial stands and growth of forages. 

Clipping was an effective means of removing competi- 
tion from weeds or an oat companion crop. Although clip- 
ping defoliated the forage seedlings, the detrimental effect 
of well timed clipping was more than offset by subsequent 
stimulation of growth following removal of the competition 
from a companion crop or weeds. 

Although rainfall was below normal during the first five 
months of the growing seasons during three of the four 
years, drought by itself was not responsible for poor es- 
tablishment. Competition from a companion crop or weeds 
was primarily responsible for seeding failures in dry 
seasons. 

Root development data were the best single indicator of 
the effect of different seedling establishment methods. 
Stand count data were misleading since some treatments 
during establishment seriously retarded forage seedling 
development yet did not result in the death of plants. Yield 
data, the final measurement of seedling establishment, fre- 
quently did not adequately evaluate the effect of different 
treatments on the early growth and development of forage 
seedlings. 

Many factors affecting seedling establishment are only 
occasionally critical. This necessitated evaluating seed- 
ling establishment methods on a yearly basis. Average 
data over several years tended to mask rather than reveal 
important factors. 

The most successful method for establishing forage 
species was that whereby seeding was accomplished without 
a companion crop followed by one or two well timed clip- 
pings during the year of establishment to control weeds. 
The number of clippings needed is governed by the weed 
population present and the forage species involved. 

Microfilm $2.75; Xerox $4.60. 90 pages. 


TISSUE ANALYSES AS A GUIDE TO THE 
NITROGEN AND PHOSPHORUS NUTRITION 
OF COTTON AND SORGHUM 


(Order No. 61-3630) 


Prem Parkash Batra, Ph.D. 
University of Arizona, 1961 


The effects of sampling procedure, stage of plant de- 
velopment and nutrient supply were studied in relation to 
the nitrogen and phosphorus levels in cotton (Gossypium 
hirsutum L.) and grain sorghum (Sorghum vulgare Pers.). 
Yield was correlated with nutrient concentration in the 
plants. The study consisted of one greenhouse experiment 
and three field experiments. 











Recently matured petioles were the most useful plant 
parts for indicating the nitrogen status of cotton. Sheaths, 
midribs and upper two inches of stem were most satisfac- 
tory for evaluating the nitrogen status of grain sorghum. 

The time of day that the sample was taken and soil 
moisture conditions were not important factors affecting 
nitrogen and phosphorus concentrations in cotton and grain 
sorghum plants. 

Nitrate nitrogen was indicative of the nitrogen level in 
cotton. With grain sorghum, however, total nitrogen pro- 
vided a better indication of the plant nitrogen status. 

A quick tissue test was found to be suitable for meas- 
uring nitrate nitrogen when the concentration was 2,500 
ppm. or less on the dry weight basis. 

Positive correlations were found between nitrate levels 
in cotton petioles and nitrogen supply, and between nitrate 
nitrogen and total nitrogen concentrations in cotton peti- 
oles. Negative correlations were found between acid sol- 
uble levels in cotton petioles and nitrogen supply, and be- 
tween phosphorus and nitrate nitrogen concentrations in 
cotton petioles. With grain sorghum, positive correlations 
were noted between total nitrogen concentration in the 
midribs and nitrogen supply. However, there was no cor- 
relation between nitrate nitrogen in the midribs and ni- 
trogen supply. 

Seed cotton yield was significantly correlated with ni- 
trate nitrogen in petioles prior to peak flowering. Simi- 
larly, significant correlations were noted between grain 
sorghum yield and total nitrogen concentrations in upper 
and lower midribs. 

In general, tissue analysis was found to be useful in 
determining the nitrogen status of cotton and grain sor- 
ghum. Indications of nitrogen deficiencies by tissue anal- 
yses can be obtained before reduction in yield occurs. 
Tissue analysis may also have value in evaluating the soil 
nitrogen status and thus, be of value in planning for ni- 
trogen needs of the following crop. 

Microfilm $2.75; Xerox $5.20. 103 pages. 


CROWN BUD INITIATION AND SUBSEQUENT 
SHOOT DEVELOPMENT ON ALFALFA 
(MEDICAGO SATIVA, L.) AS AFFECTED BY 
ENVIRONMENTAL AND PHYSIOLOGICAL FACTORS. 


(Order No. 61-4227) 


Everett Roland Cowett, Ph.D. 
Rutgers University, 1961 





Major Professor: Dr. M. A. Sprague 


The nature of crown bud initiation and subsequent shoot 
development of alfalfa seedlings and established plants 
was investigated and the extent to which the usual tillering 
sequence was altered by environmental and physiological 
factors was determined. Stand density, light intensity and 
duration, soil and air temperature, soil moisture, mineral 
nutrition, plant growth regulators cutting practice, and the 
interrelationships of these factors were studied in relation 
to stem production. 

Plant materials used in this investigation were ob- 
tained from the Atlantic variety of alfalfa. Because of the 
high degree of variability obtained among plants, geneti- 
cally uniform materials were employed wherever practical. 
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Crown bud initiation was found to be gradual and con- 
tinuous on both seedlings and established plants. Shoot pro- 
duction was gradual and continuous on alfalfa seedlings, 
but was abrupt and discontinuous on established plants. 

The number of active buds remaining on alfalfa crowns 
after one harvest had no relationship with the number of 
stems on the plants at the following harvest. However, re- 
covery and maturity were both hastened by the presence of 
active buds at the time of harvest. 

Soil moisture, light intensity, temperature, and mineral 
nutrients appeared to affect tillering of alfalfa only as they 
affected vigor and over-all growth. Tillering of established 
plants was increased by anti-auxin application and short 
photoperiods, but yield was decreased by either treatment. 
Tillering and yield of alfalfa seedlings, on the other hand, 
were increased by long photoperiods. 

Cutting alfalfa high or while in advanced stages of ma- 
turity increased the yield and number of stems per plant. 
However, cutting high did not increase the number of 
stems on the immediate crowns. 

Stand density had the most pronounced effect on the 
number of stems on alfalfa plants of all of the factors 
studied. As stand density decreased the number of stems 
per plant increased. However, as stand density increased 
soil and air temperature decreased, soil moisture in- 
creased, and the percentage of total sunlight penetrating 
the canopy decreased, although this latter factor did not 
have an effect on the number of stems per plant. The mag- 
nitude of the changes in the microclimate caused by stand 
density were sufficient to account for part of the change in 
the number of stems per plant, but the exact extent to which 
they affected tillering was not established. 

A multiple correlation of 18 variables on the number of 
stems per plant accounted for only 54 percent of the stem 
number. Of this 54 percent the nature of the plant at the 
previous harvest accounted for more than a third of the 
total number of stems per plant. 

It appeared that plant vigor, governed to a certain ex- 
tent by carbohydrate accumulated in the roots and crowns 
and genetic inheritance, was perhaps the most important 
factor governing the number of stems a plant would de- 
velop. Microfilm $2.75; Xerox $6.60. 136 pages. 


EVALUATION OF RECURRENT SELECTION 
IN BREEDING CORN RESISTANT TO THE 
EUROPEAN CORN BORER [PYRAUSTA 
NUBILALIS (HBN.)|. 


(Order No. 61-4304) 


Robert Louis Harrison, Ph.D. 
University of Dlinois, 1961 








A form of recurrent selection used in developing inbred 
lines resistant to leaf feeding of the European corn borer 
was evaluated in experiments conducted over a two-year 
period. Three cycles of inbred selections plus standard 
checks were studied each year. Cycle 1 consisted of 12 in- 


bred lines originally used to develop a corn borer synthetic. 


Cycle 2 consisted of two groups of inbred lines, A and B, 
developed from the synthetic. There were 6 lines in group 
A and 5 lines in group B. Cycle 3A consisted of 15 lines in 
the Ss; generation selected from the 15 possible single- 





cross combinations of cycle 2A lines. Cycle 3B consisted 
of 8 lines in the S, generation selected from 8 of the 10 
single-cross combinations of cycle 2B lines. 

All three cycles plus ten susceptible lines used as 
checks were planted in a randomized complete block de- 
sign. Single-hill plots were employed. Egg masses of the 
European corn borer were placed in the leaf whorl of each 
plant. Individual plants were subsequently evaluated for 
leaf feeding damage caused by the corn borer larvae. The 
average grade of all plants in a plot was used to obtaina 
plot score. Nine grades were used with grade one repre- 
senting the highest degree of resistance and grade nine 
representing the most susceptible rating. 

All plot scores in a cycle were averaged each year to 
obtain a cycle mean. These means were used to evaluate 
the differences in plant resistance among cycles. The 
means of cycle 2A (2.4 and 2.2 in 1959 and 1960, respec- 
tively) were significantly more resistant than the means of 
cycle 1 (3.1 and 3.0 in 1959 and 1960, respectively) both 
years. The mean of cycle 3A (2.9) was significantly less 
resistant than the mean of cycle 2A in 1959 but there was 
no significant difference in 1960. There were no significant 
differences in the mean of cycle 1 vs. cycle 2B nor cycle 
2B vs. cycle 3B for either year. The first cycle lines were 
generally much more resistant than the susceptible checks 
which are widely-used in commercial hybrids. 

Recombination of the first cycle material appeared to 
be adequate to achieve highly resistant inbred lines. The 
need for a second recombination was not demonstrated. 
Leaf feeding injury was the only criteria used to evaluate 
all lines, and it should be pointed out that the second cycle 
lines were selected for other characteristics in addition to 
corn borer resistance and represent a large improvement 
over the first cycle lines in other desirable agronomic 
traits. 

In 1960, an additional experiment was conducted to study 
the inheritance of two resistant inbred lines, R71 and 
R109B, when tested with the susceptible lines Hy2 and WF9. 
Single-cross and back-cross combinations of the resistant 
and susceptible lines were planted in a randomized com- 
plete block experiment. All plants were infested with 
European corn borer egg masses. Each plant was visually 
rated for leaf feeding injury. 

The inheritance of resistance of R71 when crossed to 
WF9 appeared to be recessive. When R71 was crossed to 
Hy2, however, the inheritance of resistance appeared to be 
partially dominant. The analysis of the back-cross data 
suggested the possibility of no more than two or three 
major genes controlling resistance. 

The inheritance of resistance of R109B showed com- 
plete dominance when crossed with Hy2 and WF9. The 
analyses of the back-cross data indicated simple inherit- 
ance with possibly no more than one major gene controlling 
resistance. Microfilm $2.75; Xerox $3.80. 66 pages. 
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X-RAY AND THERMAL NEUTRON 
IRRADIATION OF SOFT RED 
WINTER WHEAT, TRITICUM AESTIVUM. 


(Order No. 61-4085) 


Charles Franklin Hayward, Ph.D. 
University of Missouri, 1961 





Supervisor: Dr. J. M. Poehlman 


The effects of X-ray and thermal neutron irradiation on 
four experimental strains of soft red winter wheat, Triticum 


aestivum, were studied for a five-year per‘~1, 1955 to 1960. 


In this study the objectives were to observe the range of 
common phenotypic mutations following irradiation and, 
more important to the breeder, to observe and isolate pos- 
sible mutants of agronomic value such as short, stiff straw, 
early maturity, abundant tillering, and disease resistance. 

Seeds of four experimental strains were treated with 
15,000 r units of X-ray and with different rates of thermal 
neutrons. Seed from successive generations was irradiated 
again with thermal neutrons in order to study the effects of 
recurrent irradiation and to produce a continuously in- 
creased frequency of mutants. 

Seeds which had received thermal neutron irradiation 
were lower in germination and produced a higher per cent 
of abnormal sprouts than seeds which had received X-ray 
irradiation. 

Phenotypically observable mutations found in this in- 
vestigation were: short spikes, long spikes, dense spikes, 
subcompactoids, speltoids, lax spikes, awns (in the awn- 
less strains), awnless (in the awned strain), tip-awned, 
spikes with red pigment, spikes with sterile tips, twisted 
spikes and/or culms, missing spikelets, open spikelets, 
divided spike, plants with reduced height, varying degrees 
of sterility, and early and late maturity. Frequently a 
plant was found to be segregating for more than one muta- 
tion. Occasionally an individual mutant spike would differ 
from its parent by more than one character. 

Speltoidy, varying degrees of density of spike, laxness, 
and reduced height were the most frequently observed mu- 
tations and were generally associated with varying degrees 
of sterility. Speltoids and lax mutants were characterized 
by laxness of the spikes and by weak straw, while the den- 
sity mutants were characterized by reduced height, by stiff 
straw, and by short-compact spikes. 

The frequency of mutations was increased following the 
second and third thermal neutron treatment. Some of the 
most interesting and agronomically desirable mutants were 
found in the reirradiated populations. 

A retardation of growth was found in plants grown from 
irradiated seed, but this was not observable in succeeding 
generations. Retardation following thermal neutron irradi- 
ation was greater than following X-ray irradiation. 

The most agronomically desirable selections from the 
irradiated populations and check selections from the un- 
treated parent strains were compared with the parent 
strains in performance tests in 1959 and 1960, and obser- 
vations were made on date headed, height, lodging, test 
weight, yield, leaf rust, pearling index, and protein content. 
When analyzed by an analysis of variance, significance was 
indicated among the strains tested for each of the charac- 
teristics studied. Generally the variations between the 
check selections and their parents were extremely small 
for the characters selected and within the range that would 
be expected in pure lines. 





Mutants which deviated phenotypically only slightly 
from their parent lines were found to be the highest yield- 
ing in most instances. 

Five selections have been isolated which show promise 
as varieties in their present state. A number of selections 
which are not suitable as varieties but which possess char- 
acters which would be of value in a breeding program have 
been used in a series of crosses involving their parent 
strains and a common tester. Whether fertile and stable 
selections can be obtained from such crosses remains to 
be seen. 

The question as to whether the more agronomically de- 
sirable selections obtained in this investigation are true 
mutations, field hybrids, or the result of a combination of 
mutation and field hybridization cannot be answered. 

Microfilm $2.75; Xerox $6.80. 145 pages. 


TRACE ELEMENT STUDIES WITH PEACH 
(Order No. 61-4196) 


Abdul Rahman Kamali, Ph.D. 
Rutgers University, 1961 


Major Professor: Dr. Norman F. Childers 


This study was divided into two parts. The first part 
was a study of the effect of several rates of soluble and 
moderately soluble sources of trace elements, particularly 
boron, on growth and fruiting of dwarf Golden Jubilee peach 
trees grown in greenhouse sand culture. The treatments 
consisted of six levels of boron (0.0 to 2.5 ppm) and five 
levels of a fritted form of trace elements (0 to 160 lbs./A.) 
conducted over three growing seasons. 

Boron shortage resulted in stunting of growth, dieback 
of terminal shoot tips, pronounced bark lenticels and bark 
splitting; development of waxy, thick and brittle foliage; 
early defoliation, and early leaf development after dor- 
mancy; reduced number of flower buds, increased length 
of the blooming period; reduced pollen viability, fruit set 
and quality; and caused fruit cracking and formation of 
dry brown corky areas in the mesocarp adjacent to the 
pit. 

Boron excess caused leaf distortion, and dieback of 
shoot tips, pit splitting and death of many lateral leaf buds 
after dormancy; increased both the number and length of 
shoots; reduced the number of flower buds, pollen viability 
and fruit set; and produced flowers having pale pink petals 
and bright yellow anthers. 

Based on the evaluation of growth response, symptoms 
expression, and fruiting, the B status of the peach based on 
B content of the leaves can be classified in the following 
manner: severe deficiency, less than 10 ppm; deficient 11 
to 17 ppm; low, 18 to 30 ppm; optimum 31-59 ppm; high 
60 to 80 ppm and excess 81 to 155 ppm. 

There was a positive correlation between mean boron 
content of leaves and that of the fruits. The symptoms of 
B injury suggested the following classification of the B 
status in the fruits; deficient, less than 10 ppm; normal, 
11 to 29 ppm, and excess, 44 to 124 ppm. 

An application of 20 - 160 lbs./A. of fritted trace ele- 
ments gave good vegetative growth of dwarf peach trees the 
first season but was inadequate to support normal growth 
and fruiting the second season under the pure sand culture 
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condition of this experiment. A second application of 40 or 
more lbs./A. near the end of the second season afforded 
normal growth, fruiting and fruit quality for the third 
season. 

The second part of this study was an anatomical study 
of the symptoms of B deficiency and toxicity. Boron defi- 
cient peach trees exhibited necrosis of the cambium and 
phloem tissues of the leaves and stems, compactness of the 
palisade and mesophyll layers, and a reduction in the inter- 
cellular spaces. Boron toxicity did not affect the cambium 
and phloem of the leaf but it did result in a sloughing off of 
the necrotic ground parenchyma cells along the abaxial 
side of the midrib. 

The parenchyma cells of the inner mesocarp of boron 
deficient fruit were corky with pronounced suberization of 
the cell walls. 

Microfilm $2.75; Xerox $7.20. 155 pages. 


THE EFFECTS OF SOIL pH ON THE 
AVAILABILITY TO CERTAIN 
HORTICULTURAL CROPS OF SIX TRACE 
ELEMENTS CONTAINED IN GLASSY FRITS 


(Order No. 61-4200) 
William Lazaruk, Ph.D. 
Rutgers University, 1961 


Major Professor: Dr. Norman F. Childers 


The need for trace elements in New Jersey is increas- 
ing with the increasing intensity of crop production and the 


greater purification of fertilizers. Maximum need for 
trace elements occurs at crop peak, which is the time ap- 
plication of fertilizer is impractical for most crops. 
A slowly soluble source of trace elements has been de- 
veloped in the form of glassy frits to meet this demand. 

The present experiment was designed to determine the 
availability of trace elements contained in such glassy frits, 
the effective rates of application, the effect of soil pH on 
their availability, and the extent of residual supply after 
several successive horticultural crops had been grown in 
the same soil. 

Nine successive horticultural crops (6 radish, 1 sun- 
flower, and 2 tomato crops) were grown in the horticulture 
greenhouse in Lakewood sand, which is the soil of lowest 
fertility used in New Jersey for the production of horticul- 
tural crops. Trace elements were applied at four rates 
(0, 20, 60, and 180 lbs./A.) in fritted form and equivalent 
amounts as soluble salts, at the beginning of the experi- 
ment only. The soil pH was changed to three levels, 5.5, 
6.5, and 7.5, and maintained at these levels throughout the 
experiment. 

Leaf tissue samples were collected from all crops and 
were analyzed for content of the six trace elements: iron, 
boron, copper, zinc, manganese and molybdenum. Other 
data collected consisted of total plant weight, root weight, 
leaf weight, plant height, and fruit yield. 

Throughout the course of the main experiment, five 
sand culture trials were conducted to study the nature of 
deficiency symptoms in the respective crops when each of 
the six trace elements was withheld independently. Data 
collected from these simultaneous trials were used to 





verify the deficiency symptoms as they appeared in the 
main experiment. 


Results and Conclusions 





The soil used in this experiment contained sufficient 
trace elements to support normal crop growth for a 
period of 75 days. 


The lowest rate of trace element application supplied 
sufficient trace elements to support normal growth 
of three radish crops over a period of 142 days. 


Boron was the only element to become deficient in 
the course of this experiment. Boron deficiency 
symptoms occurred in all crops. In radishes, symp- 
toms consisted of root cracking and a reduction of 
growth; in sunflower, the plants were severely de- 
formed; and in tomato, the plants were severely de- 
formed and the fruit was russeted and cracked. 
Boron deficiency affected the root development of 
radishes before any evidences of deficiency were 
present in top growth. This indicates that normal 
top growth of root crops does not necessarily mean 
that the root crop will be normal and of marketable 
quality. 


. Soil pH affected the availability of manganese and 
boron, but had little effect on the availability of the 
other four elements. The highest rate of application 
supplied sufficient boron for nine successive crops 
over a period of 472 days at pH 7.5, but not at pH 6.5 
or 5.5. There was an adequate manganese supply at 
all pH levels, but manganese content of leaf tissue 
was highest at pH 5.5 and lowest at pH 7.5, an effect 
opposite to that on boron. 


The highest rate of trace element application was 
not toxic to any of the three horticultural crops 
grown. 


The fritted source of trace elements compared fa- 
vorably with soluble salts as a source of trace ele- 
ments for horticultural crops. 

Microfilm $2.75; Xerox $4.20. 80 pages... 


A MALE STERILE AND AN EARLY RIPENING 
MUTANT FROM IRRADIATION OF 
TOMATO SEEDS 


(Order No. 61-3678) 


Richard Michito Matsuura, Ph.D. 
University of Minnesota, 1961 


The tomato variety Fireball was maintained three gen- 
erations by naturally set seeds of one plant for each gener- 
ation. In the fourth generation, 8400 seeds were harvested 
from one plant. Of these, 4700 were irradiated with ther- 
moneutrons, using a dosage of 63.63 x 10'* cm? for 25 
hours. The additional 3700 seeds were retained to grow 
control material. Plants were grown to fruiting from 
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treated and from untreated seeds. Selections were made 
from both groups for earliness to fruit ripening, for high 
early yield, for large fruit size and for high total yield. It 
was thought possible that mutations affecting certain quan- 
titative characters might segregate and be selected follow- 
ing irradiation of seeds of a supposedly pure line. By in- 
breeding and selecting a few generations, such mutants 
might become homozygous without adverse effect on other 
plant and fruit characteristics. Also a male sterile line 
which segregated three normal to one male sterile was ob- 
served in the Nz generation. This character appears to be 
controlled by a single pair of recessive genes but may be 
the result of a small chromosome deficiency. The homo- 
zygous recessive is male sterile and produces no pollen. 
The time of pollen breakdown was found to be immediately 
after the tetrad stage. 

Breeding results from 10 plants grown from untreated 
seeds suggested a high degree of homozygosity for the 
original plant. It appears that selection within the N; popu- 
lation for earliness as determined by date of first ripe 
fruit was ineffective. In the second generation plants from 
both treated and untreated seeds were again selected. 
First flower, high early yield, large fruit size and high 
total yield were emphasized. No definite changes toward 
large fruit size or high total yield in either group were 
noted. From treated seeds, however, an early strain ap- 
peared in the third generation. It ripened about four days 
earlier than any line from untreated seeds. A difference 
in early yield of one pound per plant was noted between 
this line from treated seeds after being selected two gen- 
erations and the original strain. This early ripening char- 
acteristic, therefore, was maintained for two generations 
after its appearance. Fruit size and total yield did not 
differ from those of lines selected from untreated seeds. 
Similar selection carried out for two generations of the 
untreated seed origin failed to increase earliness. The 
best selection in this material had an early yield of only 


one-tenth of a pound per plant more than the original strain. 


This difference was not statistically significant. It seems 
fairly conclusive therefore that treatment of the seeds re- 
sulted in one or more genetic changes toward earlier rip- 
ening. Microfilm $2.75; Xerox $4.00. 72 pages. 


THE EFFECTS OF PREHARVEST AIR 
TEMPERATURES ON STORAGE SCALD OF APPLE 


(Order No. 61-4207) 


Richard Howard Merritt, Ph.D. 
Rutgers University, 1961 


Major Professor: Dr. Warren C. Stiles 


The relationship between low preharvest temperatures 
and storage scald of Stayman and Stamared apples was 
investigated. Based on data from 1957 through 1959, a quan- 
titive relationship between low preharvest air temperatures 
and storage scald was devised. This quantitive relation- 
ship was successfully used as a guide for predicting scald- 
free harvest dates in four locations in New Jersey in 1960. 

The method for predicting temperature-scald relation- 
ship is as follows: (1) Accumulate numbers of hours of 
temperatures less than 50°F. beginning mid-September, 





(2) when approximately 150 hours have accumulated, the 
fruit harvested should show little if any scald after re- 
moval from storage, (3) when 190 or more hours have ac- 
cumulated, the fruit harvested should show no scald after 
storage. Microfilm $2.75; Xerox $3.00. 58 pages. 


THE VARIABILITY, ASSOCIATION, AND 
HERITABILITY OF PROTEIN AND 
OTHER PLANT CHARACTERS IN ALFALFA. 


(Order No. 61-4210) 


Farrel John Olsen, Jr., Ph.D. 
Rutgers University, 1961 


Major Professor: Warren R. Battle 


The role of selection and breeding in the development 
of high protein strains and varieties of alfalfa was evalu- 
ated by studying the variability, association, and herita- 
bility of protein percent, total protein, yield, plant height, 
stem number, time to maturity and leaf percent. The ex- 
tent of the variability measured indicated a sound basis for 
selection. Chemical analyses appear to be necessary in 
the selection of plants with high protein content since high 
protein plants could not be recognized by any of the other 
plant characters which were investigated. It did not appear 
from the correlation studies among the plant characters 
that any major deterrent to selection for high protein, high 
yield or earliness would be encountered. Protein seemed 
to be inherited in a quantitative manner. There appear to 
be excellent opportunities for the selection and develop- 
ment of alfalfas higher in protein content. 

Microfilm $2.75; Xerox $5.60. 112 pages. 


THE EFFECT OF COMPACTION ON THE 
PHYSICAL CONDITION OF SEVERAL 
SOILS AND ON THE GROWTH OF PLANTS 


(Order No. 61-4212) 


Norman Jack Rosenberg, Ph.D. 
Rutgers University, 1961 


Major Professor: Nathan A. Willits 


A series of experiments designed to study the effects of 
compaction on soil physical condition and on the growth of 
plants were carried out at the New Jersey Agricultural 
Experiment Station, during the years 1958 to 1961. 


Experiment 1. Three soils of the Atlantic Coastal Plain 
were compacted into steel drums with a vibrating probe. 
The effects of compaction on soil physical condition and 
response of barley and green beans to compaction were 
measured. 

On Galestown sand, compaction resulted in a 50 percent 
barley yield increase which was linear, an effect corre- 
lated with an increased amount of available soil water re- 
sulting from compaction. With similar compaction treat- 
ments in the greenhouse barley plants were irrigated ata 
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fixed low suction and yield trend due to compaction was 
reversed. 

A 37 percent barley yield decrease with increasing bulk 
density on Collington loamy sand in the drums was due to 
severely restricted rooting. 

Barley yield was reduced by compaction of Penn silt 
loam. The reduction was positively and significantly cor- 
related with reduced oxygen diffusion rates. Yield trend on 
the latter two soils was not altered by the controlled mois- 
ture regime in the greenhouse. 

Density-yield relations were not clear cut in the case 
of green beans, but significant differences in concentration 
of maturity of the beans were observed on the Penn and 
Collington soils. 

Hydraulic conductivity and available moisture on the 
sandy soils and hydraulic conductivity and oxygen diffusion 
rates on the finer textured soil, were found to correlate 
best with plant response. 


Experiment 2. Westphalia sand was compacted with a 
vibrating tamper to three levels of bulk density in a field 
plot experiment. Barley yield was reduced by compaction. 
Although physical condition of the soil was restored by root 
action and by freezing and thawing, the subsequent corn 
crop suffered reduced yields. 





Experiment 3. The interaction of fertility and compac- 
tion on yield of grain and vegetable crops was studied. 
Downer loamy sand was compacted to five density levels. 
Three levels each of phosphorus and potassium, factorially 
combined were superimposed. Yields of all crops were 
reduced only at bulk density levels greater than 1.7 grams 
per cubic centimeter. Virtually no interactions between 
compaction and fertility were noted. 

Interactions between compaction and fertility are un- 
likely unless the soil is so compact that oxygen diffusion is 
drastically reduced or unless fertility is extremely low. 
Such extremes are unlikely on the coarse textured agricul- 
tural soils of the Coastal Plain. 





Experiment 4. Green beans were planted at three dif- 
ferent stages of maturity in Colts Neck sandy loam com- 
pacted to five levels of density. This was accomplished by 
transferring growing plants from small pots into precom- 
pacted soil in greenhouse cans. Results indicated that yield 
reduction due to compaction was most severe on plants in 
the vegetative stage of growth. Plant response correlated 
best with oxygen diffusion rate. 





Experiment 5. The relative ability of the roots of corn, 
beans, tomato, wheat and peppers to overcome mechanical 
impedance was tested by growing seedlings in tubes of fine 
sand which were held at uniform bulk density but which 
varied in diameter. The large seeded species made the 
most rapid penetration in the widest tubes. Wheat roots 
penetrated most deeply into the narrower tubes where im- 
pedance was greatest. Penetrating power appears to be 
related to root diameter. Impeded roots were found to be 
discolored and swollen. Root penetration was related to the 
force required to penetrate the sand in tubes with needles 
of varying diameters. 

Microfilm $2.75; Xerox $6.00. 125 pages. 








EFFECTS OF POTASSIUM-BORON 
INTERACTIONS UPON GROWTH AND 
COMPOSITION OF SOYBEAN 
AND VEGETABLE CROPS 


(Order No. 61-4098) 


Harihar Sinha, Ph.D. 
University of Missouri, 1961 


Supervisor: Dr. C. M. Woodruff 


Greenhouse experiments were conducted on a soil low 
in boron to study the effect of the interaction between po- 
tassium and boron on the growth and composition of soy- 
bean plants. The growth of soybean plants was affected 
adversely when soil was supplied with above normal 
amounts of potassium without additions of boron. The ad- 
dition of boron at a rate of two pounds per two million 
pounds of soil provided sufficient boron for the normal 
growth of soybeans at the highest level of potassium that 
was used, namely with 20 percent of the total exchange ca- 
pacity of the soil occupied by potassium. The restricted 
growth of soybeans by additions of large amounts of potas- 
sium to the soil was related to an intensification of boron 
deficiency in the plant. The boron contents of the plants 
grown at high levels of soil potassium were considerably 
lower than those of plants grown in soils containing normal 
amounts of potassium. 

The large additions of potassium to the soil depressed 
the uptake of calcium and magnesium by the soybean plants 
to a much greater extent in absence of added boron than 
when the soil was provided with sufficient amounts of boron. 
Thus, a deficiency of calcium and magnesium in plants on 
addition of large amounts of potassium to the soil may 
sometimes indicate a deficiency of boron in the soil. 

It is suggested that the correct evaluation of potassic 
fertilizers should be made only in conjunction with addi- 
tions of boron to the soil. 

Another greenhouse experiment using soil containing 
normal amounts of the essential elements was designed to 
determine the interaction effects of large amounts of ni- 
trogen, phosphorus and potassium both with and without 
additions of boron on the yields and accumulations of ni- 
trate in vegetable crops, namely radishes, turnips and 
beets. Both normal and excessive amounts of nitrogen, 
phosphorus and potassium and only normal amounts of 
boron were used. Two successive crops each of radishes, 
turnips and beets were grown on the same soil. 

Of all the elements that were added to the soil, nitrogen 


‘had the greatest effect on the yields of the vegetables. Use 


of very large amounts of nitrogen, however, tended to re- 
duce yields of roots of most crops. The addition of 200 
pounds of P20; per two million pounds of soil was found 
sufficient for the need of the crops. In general, the appli- 
cation of large amounts of potassium tended to increase 
the yields of roots of all the crops. The addition of boron 
to the soil did not contribute towards increasing the yields 
of the crops. 

The results of the investigations suggested that addition 
of balanced amounts of fertilizer elements to the soil were 
highly desirable for obtaining both optimum yields and good 
qualities. 

The addition of large amounts of nitrogen to the soil led 
to accumulations of excess amounts of nitrate in the sap of 
the root crops. Under such conditions, the presence of 
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large amounts of potassium in the soil contributed to a 
better utilization of the nitrogen by the plants provided that 
adequate amounts of phosphorus and boron were present in 
the soil. The accumulation of nitrate in the crops varied 
with species of plants. Beets tended to accumulate the 
most and turnips the least amounts of nitrate. 

Microfilm $2.75; Xerox $9.45. 207 pages. 


A LIFE CYCLE STUDY OF HORSE NETTLE 
(SOLANUM CAROLINENSE) 


(Order No. 61-4220) 


Thomas Fort Tisdell, Ph.D. 
Rutgers University, 1961 





Major Professor: Dr. R. D. Dnicki 


This study consisted of several experiments covering 
various phases in the life cycle of horse nettle. Such fac- 
tors as light, temperature and age of seed were included 
in the seed germination studies. Experiments were con- 
ducted to study the emergence of shoots from root seg- 
ments. A survey of the changes in the starch content in 
the taproots during an entire growing season was also car- 
ried out. 

The seed studies indicated that light was not a factor in 
the germination of seed collected late in the season. The 
work with the seed of different ages suggested the existence 
of a dormant period in freshly harvested horse nettle seed. 

Plants in a controlled environment chamber demon- 
strated the best growth under a 14-hour day. It was also 
shown that shoot development was faster from seeds than 
from roots under a 60-75°F temperature regime. Shoot 
regrowth was obtained when the top growth was removed 
within a month after seedling emergence. 

The anatomical study of the underground portions indi- 
cated that these structures were roots and not rhizomes. 
Shoots were produced from rootstock segments as small 
as one inch in length when planted no deeper than four 
inches. 

The phenomenon of polarity in the taproot was demon- 
strated by the development of shoots from the morpholog- 
ical apex of taproot segments. 

The root reserves expressed as starch reached a sea- 
sonal low of 13.4 percent in the top 25 cm of the taproot 
one month after shoot emergence in the spring. The orig- 
inal level of approximately 34 percent was restored in this 
structure two months after shoot emergence. 

Microfilm $2.75; Xerox $5.00. 97 pages. 


A STATISTICAL GENETIC ANALYSIS OF 
PLANT HEIGHT IN SORGHUM 


(Order No. 61-4400) 
Phillip Wayne Waikins, Ph.D. 
University of Tlinois, 1961 


A statistical genetic analysis of plant height was made 
in four height types of sorghum and their hybrid progeny. 





Durra, Tall White Sooner milo, Dwarf White Sooner milo, 
and Double Dwarf White Sooner milo were crossed in all 
possible combinations. The parents, Fi, F2, Fs and first 
backcross generations of each cross were grown in 1960 
at Urbana, Illinois. The height of each plant was meas- 
ured at maturity as the distance from the ground level to 
the collar of the flag leaf. Tests for adequacy of scale 
when height was measured on an arithmetic scale or ona 
logarithmic scale indicated that neither scale was entirely 
adequate. 

Data from all six crosses were analyzed by a method 
presented by Mather which separates the phenotypic vari- 
ance into the additive portion (D), the dominance deviations 
from the additive scheme (H), and that caused by the en- 
vironment (E). All crosses among the three milo parents 
were also analyzed by a method developed by Powers and 
presented in detail by Leonard, Mann and Powers. Results 
were compared with those presented by Quinby and Karper 
who used the conventional methods of analyzing variation 
in qualitative characters. 

The average heights of Durra and Tall milo differed by 
30 inches in 1960 and by 25.5 inches in 1959. Apparently 
Durra and Tall milo are genetically different and Quinby 
and Karper attributed the difference to a modifying com- 
plex which has an effect approximately equal to one major 
height gene. Yet Mather’s method of analysis indicated 
that there was no additive genetic difference between Durra 
and Tall milo although the component for dominance was 
significant. If Durra and Tall milo differ by a modifying 
complex, which by definition implies that many genes with 
small effects are involved, and if the theory in Mather’s 
method is correct, the results should have indicated a 
large number of genes acting in an additive fashion. 

Mather’s method of analysis of the crosses of Durra 
with Dw milo and D Dw milo gave results which were more 
compatible with those reported by Quinby and Karper. 

A significant additive genetic portion of the phenotypic 
variance was found in both crosses and the estimates of 
the number of effective factors varied around 4 to 5 for 
Mather’s K; estimate. There was some evidence that 
Durra differs from Dw milo and D Dw milo by genes with 
unequal effects. 

Both Mather’s method and Powers’ method of analysis 
of the three crosses among the milo parents gave results 
which were almost in perfect agreement with those ob- 
tained by Quinby and Karper. Tall milo and Dw milo ap- 
parently differ by one partially dominant gene for tallness. 
Dw milo and D Dw milo differ by one gene exhibiting com- 
plete dominance for tallness. Tall milo and D Dw milo 
differ by two major genes with unequal effects. In 1960, 
the presence of one homozygous recessive gene pair for 
dwarfness (dwidw:) caused a reduction in height of about 
25 inches and the addition of a second gene pair for dwarf- 
ness (dwz2dwz) caused a further reduction of only 18 inches. 

In general, the results of the analysis of plant height in 
sorghum by statistical genetic methods were in close 
agreement with results obtained from the conventional 
methods of analyzing qualitative characters. This gives 
some evidence that both types of approaches (quantitative 
and qualitative) to the analysis of plant height measure the 
same effects, and gives further support for analyzing quan- 
titative characters by statistical genetic methods. 

Microfilm $2.75; Xerox $5.40. 106 pages. 
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A STUDY OF THE FACTORS 
INFLUENCING THE TOLERANCE OF PEA 
(PISUM SATIVUM L.) TO MCPA 
(2-METHYL-4-CHLOROPHENOXYACETIC ACID). 


(Order No. 61-3692) 


Merle Leroy Weaver, Ph.D. 
University of Minnesota, 1961 





Experiments were conducted in 1959 and 1960 in an at- 
tempt to determine the influence of environmental factors 
on the tolerance of pea plants to MCPA. Pea plants were 
sprayed at different stages of growth, under different en- 
vironmental conditions, and at different hours of the day. 
Similar experiments were conducted to determine the in- 
fluence of the time of day at which plants are sprayed on 


the response of mustard and Canada thistle plants to MCPA. 


In addition, pea and mustard plants were harvested at the 
time of MCPA-treatment, dried, and chemically analyzed 
to determine associations, if any, between the chemical 
constituents of plants at the time of spraying and their tol- 
erance to MCPA. 

Fresh weights of pea vines decreased as the severity of 
MCPA-injury increased. A reduction in fresh weight was 
associated with a corresponding reduction in the yield of 
shelled peas. 

Pea plants did not differ in MCPA-tolerance at the five- 
and ten-node stages. 

The time of day when MCPA was applied was the most 
important single factor in determining the tolerance of 
peas to MCPA. Yields of shelled peas were severely re- 
duced when plants were sprayed with MCPA from noon to 
4:00 p.m. Spraying at other hours of the day did not sig- 
nificantly reduce the yields of shelled peas. 

Pea plants which had been subjected to prolonged dark- 
ness required four to eight hours of exposure to light be- 
fore they acquired a high degree of susceptibility to MCPA. 
Conversely, plants which were subjected to an extended 
period of light exposure became tolerant of MCPA after 
four to eight hours in the dark. These changes in MCPA- 
tolerance were associated with the level of carbohydrates 
in plants; high total carbohydrate and reducing sugar con- 
tents at spraying were associated with susceptibility to 
MCPA. 

Temperature, to some extent, also influenced the toler- 
ance of pea to MCPA. Greenhouse trials showed that rais- 
ing the temperature from 50° to 70° F. increased the rate 
of translocation of MCPA in plants which had been exposed 
to light for an extended period prior to treatment. How- 
ever, the translocation of toxic amounts of MCPA could 
not be attained even at 70° F. if pea plants were not sub- 
jected to a period of light exposure prior to the application 
of MCPA. 

Mustard plants were severely injured by MCPA irre- 
spective of the hour of the day at which MCPA was applied, 
but somewhat less plant injury occurred from applications 
made at midday (noon to 4:00 p.m.). 

Floral bud development on Canada thistle was severely 
reduced by MCPA irrespective of the hour of day at which 
spray was applied. Bud development was reduced most on 
thistle plants sprayed before they reached a height of nine 
inches, but satisfactory reduction was attained if plants 
were under twelve inches at the time MCPA was applied. 

Microfilm $2.75; Xerox $4.60. 90 pages. 
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THE RELATIONSHIP OF PROTEIN, AMINO 
ACID, NITROGEN AND PEROXIDASE TO 
THE FIRE BLIGHT DISEASE OF 
JONATHAN APPLE TREES AS AFFECTED BY 
GRADIENTS OF COPPER. 


(Order No. 61-4267) 


Jerold Ward Bushong, Ph.D. 
University of Illinois, 1961 


The purpose of this investigation was to obtain further 
information concerning the role of copper in apple trees 
and its relation to the incidence of fire blight. Control of 
fire blight by copper sprays has been previously reported, 
but the mode of action of copper has not been ascertained. 
The experiments in this report were directed towards de- 
termining if copper acts directly upon the bacteria external 
to the plant, or if copper induces a resistant response 
within the plant. 

Copper solutions were applied to fire blight holdover 
cankers while the trees were dormant, and after 6 weeks 
the cankers were collected. Erwinia amylovora (Burr.) 
Winslow et al., was identified by pathogenicity tests and 
was isolated from cankers receiving copper treatments as 
high as 5000 ppm. 

Various copper treatments were used to attempt to 
raise the copper level of dwarf Jonathan apple trees. 
Copper sulfate was applied to trees in the following ways: 
soil applications, trunk injections, dormant sprays and 
foliar Bordeaux mixture sprays. Trees receiving no 
copper served as controls. 

Terminal portions of the succulent shoots were analyzed 
5 times during the season for copper, nitrogen, protein 
and moisture content. Single analyses of the amino acids 
and peroxidase activity were made during the fire blight- 
susceptible period. 

Copper analyses showed the copper content of the 
shoots of all treated trees, with the exception of the soil 
treatment trees, was substantially increased. Naturally 
occurring twig blights were recorded and a general rela- 
tionship was evident between shoot copper levels and fire 
blight resistance. With few exceptions, shoots which had 
higher copper levels had less fire blight. 

Kjeldahl nitrogen analyses of the shoots showed the ni- 
trogen level to increase in the spring, remain approxi- 
mately the same during the summer and then begin to drop 
early in the fall. Copper treatments did not influence the 
nitrogen levels. 

For the protein analyses, a colorimetric method involv- 
ing the use of ninhydrin was devised. The protein levels 
increased sharply in the spring, tapered off during the 
summer months and dropped in the fall to a level equalling 
that of the dormancy period. Period contents were not in- 
fluenced by the copper treatments. 

Moisture content reached a peak in early fall after ris- 
ing slowly during the spring and summer. Copper treat- 
ments did not affect the observed trend. 

Amino acid analyses were made by the use of an Amino 
Acid Analyzer. No qualitative differences in the amino 
acids were observed. The per cent amino acid composi- 
tion was markedly influenced by the trunk injection treat- 
ments. The differences were not consistent, i.e., similar 
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copper levels brought about both increases and decreases 
in certain amino acids. Valine concentrations were af- 
fected by most of the treatments. 

Peroxidase activity was slightly reduced by the soil 
treatments of copper and markedly impaired as a result of 
the trunk injection treatments. Increases in foliar copper 
significantly enhanced the activity but higher levels re- 
sulted in reduced activity. 

Mature trees were examined for the effects of nitrogen 
upon copper levels and to determine what effects copper 
treatments might have upon nitrogen content. The copper 
levels in nitrogen-fertilized trees did not increase as 
greatly as in trees without nitrogen. In trees receiving no 
nitrogen, copper treatments did not affect the nitrogen 
level; however, in nitrogen-fertilized trees the copper 
treatments resulted in a lower increase in nitrogen. Trees 
treated with only nitrogen had greater amounts of protein 
present than trees which had received copper treatments 
in addition to the nitrogen application. Per cent moisture 
was unaffected by the treatments. 

Copper -induced resistance to fire blight was attributed 
to reduced peroxidase activity which resulted in accumula- 
tions of bactericidal hydrogen peroxide and phenolic sub- 
stances. Other possible enzymatic mechanisms of action 
are discussed. 

Microfilm $2.75; Xerox $5.20. 101 pages. 


THE MICROFLORA OF BARLEY KERNELS; 
THEIR ISOLATION, CHARACTERIZATION, 
ETIOLOGY, AND EFFECTS ON 
BARLEY, MALT, AND MALT PRODUCTS. 


(Order No. Mic 61-2708) 


Evan Harold Pepper, Ph.D. 
Michigan State University, 1961 


Major Professor: Richard L. Kiesling 


The various methods used in the isolation of the micro- 
flora of barley were evaluated. Eighteen different nutrient 
media, eleven surface-disinfectants, and six disinfection- 
time periods were compared. The dilution-plate method 
was also evaluated by using several kernel-aggregate sizes 
in the preparation of the dilution material. A differential 
series of nutrient media is described for the isolation 
and/or estimation of microfloral populations on barley ker- 
nels. The series employs Cycloheximide for the suppres- 
sion of fungal growth and Chloramphenicol for the inhibi- 
tion of bacterial growth. 

Barley kernels of several varieties, grown in various ° 
locations, were plated and their microfloral populations 
were assessed. Eighteen bacterial species have been iso- 
lated and identified from barley foliage and/or kernels. 
Eight of these species have not been previously reported 
from barley kernels. Two previously unreported fungal 
species have also been isolated from barley kernels. The 
location of the kernel microflora, as well as the form in 
which they exist, were also studied. 

Field studies on the etiology of barley kernel infection 
were carried out, using plating and histological procedures, 
and exposed slides and culture plates. While varietal dif- 
ferences in resistance were noted, the patterns of infection 





were similar. Bacterial infection occurred earlier than 
fungal infection; with the bacterial populations declining 
as the fungal populations increased above fifty percent. 
The organisms isolated from exposed slides and culture 
plates were similar to those infecting barley kernels. Sig- 
nificant increases in infection were made as the harvest 
period was prolonged. Single applications of five chemical 
compounds failed to reduce microfloral infection. 

Barley kernels, infected by both fungi and bacteria, usu- 
ally become discolored. The common field fungi cause 
more severe discoloration than do the kernel-infecting bac- 
teria. Under certain conditions, barley kernels may sup- 
port large populations of bacteria without being discolored. 
Several species of bacteria and fungi have been shown to 
be effective germination-inhibitors; while other common 
kernel microflora have no effect on barley germination. 
The culture filtrates of three fungal species were inhibi- 
tory to barley germination. The inhibitory principle of 
two culture filtrates was heat stable. Evidence is pre- 
sented for the possible storage deterioration of barley by 
several bacterial species under laboratory conditions. 
Barley, infected with a large bacterial population, proved 
to be unpalatable to swine when offered as feed. 

Three varieties of bright barley were inoculated with 
several isolates of bacteria, fungi, and yeasts. These bar- 
leys were pilot malted in a pilot scale apparatus con- 
structed for this purpose. Several malt defects were ob- 
tained with inoculated grain although the only consistently 
defective malts were obtained with isolates of known patho- 
genicity. The progress of microfloral population changes 
during malting was also studied. Several fungal and bac- 
terial species were found capable of surviving the kilning 
process. Circumstantial evidence was presented for the 
consistent infection of green malt by bacteria carried in 
the humidified air of germinating equipment. 

Disinfected kernels of barley have been shown to exert 
an inhibitory effect on a species of Bacillus. This effect 
varied with the barley variety. Chromatograms of bright 
and stained barley husk extracts indicated that the discol- 
oration principle is a melanin-like pigment. This brown 
pigment found in barley husks is water- and alcohol- 
soluble. Other evidence is presented to show that these 
pigments are produced as kernel-microorganism interac- 
tion products. The steeping of disinfected barley kernels 
in an aqueous solution of L-tyrosine showed promise as a 
possible measure of microfloral content. Brown pigments 
produced in this solution varied in intensity with the barley 
variety as well as with the microfloral population of the 
barley lot. Hypotheses are presented which assert that the 
melanin-like pigments are produced by the kernel as an 
inefficient resistance mechanism. This pigment production 
is enhanced by the presence of kernel microflora. It is 
also suggested that these polyphenolic materials may be of 
importance in the production of non-biological beer hazes. 
A further hypothesis states that the gas-stability of beer 
may be reduced by the use of malt prepared from barley 
which is severely infected by microflora. This speculation 
is based on information concerning the physiological po- 
tential of the kernel microflora. 
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THE NATURE OF RESISTANCE IN 
MUSKMELONS TO FUSARIUM WILT 


(Order No. 61-3702) 


Ricardo A. Rodriguez, Ph.D. 
University of Minnesota, 1960 


Resistance to Fusarium wilt in varieties and new se- 
lections of muskmelon (Cucumis melo L.) differed widely, 
but with few exceptions was independent of race differ- 
ences in the pathogen. Similarly a collection of isolates of 
the wilt fungus Fusarium oxysporum f. melonis (Leach and 
Currence) Snyder and Hansen differed widely in virulence, 
although their relative virulence was the same on the va- 
rieties and selections mentioned above. Two exceptions to 
these statements indicate that host-pathogen specialization 
may occur, but usually is hidden by characteristics that 
result in a generalized resistance. Some of the possible 








sources of this generalized resistance are discussed below. 


Differences in resistance among commercial varieties 
were more evident when the concentration of the fungus 
inoculum in the soil was low, and were minimized at higher 
concentrations. At the higher levels staling substances, 
formed during the growth of the fungus in pure culture, 
were found to affect the viability of the fungus, thereby 
lowering the inoculum potential. 





Resistant muskmelons and other species of cucurbits 
may be penetrated by the wilt fungus through the roots and 
yet have no symptoms except occasional slight stunting. 
This is shown by the fact that the fungus can be isolated 
from the roots, but less frequently from the more resistant 
lines, indicating resistance to root penetration. Such vari- 
eties and species may also be resistant to further invasion 
by the fungus, as shown by less frequent isolation from the 
upper parts of the resistant plants. When the stems of 
very resistant plants are inoculated with a hypodermic 
syringe, the fungus fails to spread or dies completely. 

The more resistant selections of muskmelons were 
found to be more tolerant of the effects of culture filtrates 
of the fungus than were the more susceptible ones when cut- 
tings were placedinthe filtrates. Again the effect seemed to 
be independent of the isolates of the fungus, and indicated a 
non-specific tolerance for toxic substances in the filtrates. 

Resistant selections were increasingly susceptible at 
soil temperatures below 20°C. while the reaction of the 
partially resistant variety Iroquois was unaffected. This 
suggested that two different kinds of resistance may be 
present in the two groups. This hypothesis is further sup- 
ported by the fact that while Iroquois is more susceptible 
than the unnamed selections as seedlings, the surviving 
plants of Iroquois are more tolerant of the disease than the 
selections. Microfilm $2.75; Xerox $4.60. 90 pages. 
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NONMYELINATED NERVE FIBERS IN 
BRANCHES OF THE BRACHIAL PLEXUS 


(Order No. 61-4072) 


Paul Edwin Benoit, Ph.D. 
University of Missouri, 1961 


Supervisor: Jerry William Brown 


A series of cats were subjected to surgical interruption 
of the dorsal roots that give rise to the brachial plexus. 
This procedure leaves the nonmyelinated postganglionic 
sympathetic fibers intact and causes the degeneration of 
the nonmyelinated sensory fibers. The animals were al- 
lowed to survive three weeks to permit degeneration of the 
severed fibers and then sacrificed. Blocks of tissue were 
removed from the main branches of the brachial plexus 
and studied histologically. 

Examination of the sections showed extensive areas of 
degeneration. These areas of degeneration contained the 
majority of the intact nonmyelinated fibers. In the tissue 
from the operated animals the nonmyelinated fibers gen- 
erally were located near the periphery and toward one side 
of the fascicle. Large areas of intact myelinated fibers of 
ventral root origin were almost without nonmyelinated 
fibers. 

The conclusion is that most of the postganglionic sym- 
pathetic nerve fibers travel to the periphery in company 
with the sensory nerves and that they will consistently have 





a definite position in the bundle, particularly in the large 


mixed nerve bundles. 
Microfilm $2.75; Xerox $6.00. 125 pages. 


THE STRUCTURE AND FUNCTION OF THE 
SALIVARY GLANDS WITH PARTICULAR 
EMPHASIS ON THE HAMSTER 
(CRICETUS AURATUS). 


(Order No. 61-4244) 


John Murphy Shackleford, Ph.D. 
University of Alabama, 1961 





The major salivary glands are excellent organs for the 
study of secretion and the secretory mechanism. In this 
investigation light microscope, electron microscope, and 
some physiological studies were performed. The salivary 
glands of the hamster were compared with the salivary 
glands of other mammals. 

The hamster possesses major salivary glands which 
are compound tubulo-acinar structures. Like the rat and 
mouse the hamster submaxillary gland contains a granular 
tubule segment which is a portion of the intralobular duct 
system. This segment develops from striated ducts at 
about the time of sexual maturity. The acini of the hamster 
submaxillary gland can be classed as neither serous nor 
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mucous secreting elements. These acini possess mor- 
phological and histochemical characteristics which place 
them in an intermediate position between the typical mu- 
cous and serous acini. 

The hamster parotid gland is structurally similar to 
the parotid glands of other mammals. Long, branching in- 
tercalated ducts containing granule formations connect the 
serous acini with the striated ducts. 

Electron micrographs of hamster submaxillary and pa- 
rotid glands show a well developed endoplasmic reticulum 
(alpha-cytomembranes) in the acinar cells. Whereas alpha- 
cytomembranes are poorly developed elsewhere in the 
parenchyma, the granular tubules and striated ducts contain 
a system of basal infoldings (beta-cytomembranes) which 
are intimately associated with large numbers of mitochon- 
dria. Lysosome granules are present in the striated ducts. 

The sublingual gland of the hamster is composed of 
typical mucous secreting acini whichare rarely ever asso- 
ciated with demilune formations. Pilocarpine stimulation 





does not produce marked vacuolation and nuclear disorien- 
tation in the sublingual gland. After pilocarpine adminis- 
tration however such an effect is characteristic of hamster 
submaxillary and parotid glands. 

Tissue levels of proteolytic enzyme are compared in 
the submaxillary and parotid glands of the rat, mouse and 
hamster. The distribution of this enzyme is different in 
each of these three rodents. Most of the proteolytic en- 
zyme is confined to the parotid gland of the hamster while 
the submaxillary glands exhibit the greatest measure of 
this enzyme in the case of the rat and mouse. 

With ordinary histological preparations the salivary 
glands of the hamster do not show a marked sexual dimor- 
phism. The granular tubules of both male and female ham- 
sters are only slightly altered by thyroid and/or sex hor- 
mone disturbances. The salivary glands of the rat, mouse 
and hamster show greater physiological differences than 
are indicated by the histological comparisons. 

Microfilm $2.75; Xerox $5.20 102 pages. 
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EARLY NAVAJO MIGRATIONS AND 
ACCULTURATION IN THE SOUTHWEST 


(Order No. 61-3846) 


James Jean Hester, Ph.D. 
University of Arizona, 1961 


Archaeological, historical, and ethnological data are 
examined in terms of these specific problems about early 
Navajo migrations and acculturation during the period 
1500-1800: the area from which the Navajos came into the 
Southwest, the time and place of their entry, their move- 
ments in the Southwest, their archaeologically recognizable 
culture at the time of arrival, the traits acquired later 
from other cultures, and the nature and extent of Navajo 
assimilation of these traits. These problems are analyzed 
by setting up a series of hypotheses to be tested. Theo- 
retical problems considered are the respective roles of 
archaeology and history in reconstructing culture history 
and the applicability of the concepts of “trait unit” and 
“site unit” intrusion. 

The material available for study includes a large body 
of archaeological specimens recently excavated in the upper 
San Juan drainage plus unpublished collections and manu- 
scripts from several museums. The study of this material 
has made possible a detailed description of early Navajo 
culture as well as the establishment of chronological se- 
quences. 

Phases delimited for the eastern Navajos are Dinetah 
phase about 1500-1696; Gobernador phase, 1696-1775; 
Cabezon phase, 1775-1863. Less well defined phases of 
the western Navajos are Dinetah phase and a later De 
Chelly phase. Following both sequences is the Reservation 
period. 

Prior to the study of acculturation it was necessary to 
isolate the introduced traits. This is accomplished by 
comparing Puebloan, Great Basin, Central Plains, and 





Navajo traits in terms of specific-historical and general 
analogies. This comparison revealed greater time depth 
in Puebloan and Plains cultures for many traits present in 
Navajo culture. Subtraction of recently introduced traits 
permitted a reconstruction of Pre-Southwestern Navajo 
culture. 

Navajo migrations within the Southwest are studied 
through use of historical references and maps, archaeo- 
logical site data, tree-ring dates, and permissive and in- 
hibiting environmental factors. Using these data Navajo 
settlement is mapped at 50 year intervals 

Acculturation is studied through the analysis of the 
contact between Navajo, Pueblo, Spanish, and Anglo- 
American cultures. Each of these culture contact situa- 
tions is examined in terms of the nature of the cultures in 
contact, the conditions of contact, and the results of the 
contact. A series of hypotheses is offered to explain the 
acculturation that occurred. 

Results of the study are phrased in terms of the initial 
hypotheses. Hypotheses supported by these data are: the 
Navajos entered the Southwest about 1500, via a route that 
followed down the eastern side of the Rocky Mountains into 
northeastern New Mexico, thence west to the San Juan 
River. After entering the Southwest their geographic ex- 
pansion has been to the south and west. The majority of 
traits acquired are of Puebloan origin obtained as a result 
of the Pueblo Revolt, 1680-1696. “Site unit” and “trait 
unit” intrusions are determined to be convenient devices 
for describing the conditions of contact but do not explain 
the results of contact. A final aspect of the study is an 
evaluation of the differences between archaeological and 
historical reconstructions of culture history. These dis- 
ciplines are seen to be both reinforcing and mutually ex- 
clusive. Therefore, if available, information from both 
must be used to obtain the best possible reconstruction of 
past events. 


Microfilm $6.30; Xerox $22.30. 495 pages. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 





ANTHROPOLOGY 





CULTURAL INFLUENCES ON UTE LEARNING 
(Order No. 61-3355) 


Younger T. Witherspoon, Ph.D. 
University of Utah, 1961 


Chairman: Warren L. d’Azevedo 


The purpose of this dissertation is to examine the in- 
fluence of certain areas of Ute culture upon the academic 
performance of Ute children in the public schools in the 
Uintah Basin. The areas selected for examination are the 
Ute economic and political system, Ute social structure, 
and Ute world view. The discussion of the economic and 
political system is concerned with a description of the 
reservation, the location and population of the Ute Tribe, 
the Colorado Judgment Fund monies, Ute household econ- 
omy, the use of children’s money, Ute reactions to money, 
the Ute political system, and the Tribal administrative or- 
ganization. 

The social relationships of the Ute are described as 
they exist in the bands, the extended kin groups, and the 
household. Attention is given to parent-child relationships, 
grandparent-child relationships, husband-wife relation- 
ships, sibling relationships, non-kinship relationships, au- 
thority and/or leadership relationships, advice relation- 
ships, law and order as a factor in social relationships, 
and large group relationships. 

The description of Ute world view contains materials 
about the Ute concept of religion, ideas about supernatu- 
rals, beliefs about the medicine man, notions about knowl- 
edge, the definition of a good person, Ute perception of and 
evaluation of self, and Ute retrospective culture. 

The achievement of Ute children in the public schools 
is defined by the use of a battery of academic achievement 
tests. This test battery was designed specifically to meas- 
ure the academic skills of Ute children. The tests demon- 
strate that the achievement of Ute children in the public 
schools in the Uintah Basin is not as high as that of the 
non-Indian children. 

The conclusions drawn from the cultural and achieve- 
ment data are: 

(1) The fact that the Ute child is bilingual, with Ute the 
first language learned, may have a significant effect on 
school achievement, but this remains to be demonstrated. 

(2) The traditional Ute relationship between the child 
and all older people is a significant factor in the low aca- 
demic achievement of Ute children. 

(3) The cultural definition of “a good person” and the 
application of this stereotype to Whites is related to the 
Ute children’s lack of success in the public schools. 

(4) The recent peculiar Ute economic history with re- 
verberations in social relationships has produced attitudes 
that contribute to the Ute childrens’ low academic achieve- 
ment. 

(5) The present Ute social structure (as it involves so- 
cial and status relationships between the child and other 
Indians) is significant in the Ute childrens’ low academic 
achievement. 

(6) The present Ute authority structure is influential in 
the Ute childrens’ low academic achievement. 

(7) The world view of Utes of school age, particularly 
as it is influenced by Ute aboriginal and retrospective cul- 
ture, does have an influence in the Ute childrens’ low aca- 
demic achievement. 

Microfilm $2.80; Xerox $9.70. 215 pages. 





AN INTERPRETATION OF MANDAN 
CULTURE HISTORY 


(Order No. 61-4521) 


W. Raymond Wood, Ph.D. 
University of Oregon, 1961 


Adviser: L. H. Cressman 


This thesis presents the results of a research project 
which investigated the major hypothesis that Mandan Indian 
culture emerged about 1500 A.D. under the impact of trade 
and contact with sedentary village peoples from the Cen- 
tral Plains, and with adjacent pedestrian nomads 

This hypothesis derives from a study of the ecological, 
economic, social, and exterior factors which shaped Mandan 
culture history. The analysis investigates (1) Mandan 
precedents, (2) the derivation of the complex which is the 
earliest known Mandan manifestation, (3) the origin of 
elements which modified this complex, once established, 
and (4) other factors which shaped this complex into that 
of the tribe known from historic records. The major hy- 
pothesis rests upon a combination of environmental, cul- 
tural, and historical considerations. The Mandan habitat 
is related to historic Mandan culture, and the archeological 
record of this group is reviewed from the earliest complex 
which may be regarded as culturally cognate with them to 
the historic period, In order to isolate critical factors 
which shaped this history, it was necessary to collate prior 
syntheses of their prehistory. Such syntheses were found, 
with minor refinements, to be essentially sound. These 
data led to the formulation of the following archeological 
sequence: 


1100-1400 A.D 
1400-1600 


1600-1797 
1797-1886 


Thomas Riggs Focus 
Huff Focus 

Heart River Focus 
Historic Mandan 


The nature of the changes which mark the history of the 
Thomas Riggs Focus through the Historic Mandan are en- 
compassed in four sketches of different aspects of Mandan 
habitat and culture: habitat and subsistence, inter-tribal 
relations, internal social and ceremonial change, and al- 
ternatives and displacement in material culture. The 
terms “Direct Tradition” and “branch” both seem adequate 
as descriptive syntheses of the Mandan sequence as it is 
comprehended here. 

The Mandan were a Siouan-speaking, horticultural vil- 
lage group which moved into the Great Plains from the 
Eastern Woodlands. Archeological and botanical data, con- 
sistent with the linguistic evidence, suggest that they are a 
western islet of eastern linguistic groups which separated 
from Proto-Siouan at an early date. Their movement into 
southeastern South Dakota is presumed to be reflected in 
sites of the Chamberlain Aspect. 

Communities of the Thomas Riggs Focus are the earli- 
est manifestations which can be attributed to the Mandan 
with any degree of assurance. This complex is postulated 
to derive from a syncretism of the Chamberlain Aspect 
with other local groups. The small, open settlements of 
this focus represent widely spaced, probably largely iso- 
latedand autonomous villages. They occupy about 500 miles 
of the Missouri River valleyin North and South Dakota. 
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While there is a heavy complement of Mandan elements 
as early as the Thomas Riggs Focus, the basic structure 
of the historic Mandan does not begin to emerge until about 
1500 A.D. About this time, the lightly-integrated Thomas 
Riggs Focus village people abandoned their peripheral vil- 
lages and formed a coalition consisting of the large forti- 
fied sites of the Huff Focus, clustered near the mouth of 
the Heart River in North Dakota. This contraction is pos- 
tulated to have resulted from climatic dessication and hos- 
tile outside pressure by nomads. At Huff, dentalium from 
the Northwest Coast is inferred to represent trade with 
pedestrian nomads to the west, and there are ceramic and 
architectural elements at the site suggesting contacts with 
alien village people further down the Missouri River. 

It is concluded that the dual nature of the contacts be- 
tween the Mandan and their neighbors at about 1500 A.D. 





elicited two responses: (1) the nomads were probably re- 
sponsible for the coalition of the Mandan into compact, 
fortified villages; for more elaborate expressions of 
Mandan solidarity; and for an intensification of mecha- 
nisms for social control. (2) The contacts with downriver 
village groups provided new alternatives for a number of 
Mandan traits, many of which were adopted and subse- 
quently displaced the Mandan equivalents. The major 
facets of historic Mandan culture, then, are felt to have 
emerged as a result of two separate factors: cultural co- 
hesion resulting from nomadic aggression, and accultura- 
tion traced to adjacent village populations. These two 
forces shaped the formerly scattered Mandan villages into 


_ the tribe known to history, the consolidation of which pre- 


dates the arrival of the hostile and nomadic Dakota from 
the east. Microfilm $2.75; Xerox $6.20. 129 pages. 
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ACETYLORNITHINE DELTA-TRANSAMINASE: 
ASPECTS OF ITS ACTION 
AND FORMATION. 


(Order No. 61-4179) 


Alberta Marie Albrecht, Ph.D. 
Rutgers University, 1961 


Major Professor: Henry J. Vogel 


Acetylornithine delta-transaminase catalyzes a step in 
the arginine pathway of Escherichia coli. This step is the 
reversible transamination of N-acetylglutamic Y-semial- 
dehyde and glutamate to yield N%-acetylornithine and a- 
ketoglutarate. The enzyme and the transamination were 
examined from the standpoint of several levels of cellular 
organization, including the levels of substrate-product, of 
‘ enzymological function, of regulation of enzyme formation, 
and of genetic control of such regulation. 

An attempted synthesis of N-acetylglutamic Y-semial- 
dehyde led to a product that probably represents a polymer 
of the desired material; the inferred polymerization pre- 
sumably involves a modification of the aldehyde group. 

The synthetic product proved valuable as a stable source 
of glutamic Y-semialdehyde (which is produced on acid 
hydrolysis), and in emphasizing the possibility that the al- 
dehyde group of enzymatically formed N-acetylglutamic 

Y -semialdehyde is not free. 

For the purpose of investigating the state of the alde- 
hyde group in this semialdehyde, a new method for the de- 
tection and determination of lower aliphatic aldehydes has 
been developed. This method depends on the formation of 
1,2-dihydroquinazolinium compounds through reaction of 
an aliphatic aldehyde with o-aminobenzaldehyde and methyl- 
amine hydrochloride, in aqueous solution at pH 8.4. The 
new method appears to be convenient, accurate, adequately 
sensitive, and rather specific for lower aliphatic aldehydes. 
With the aid of this method, enzymatically formed N-ace- 
tylglutamic Y-semialdehyde was found to give an assay re- 
sponse of less than 15 per cent of that expected if the alde- 








hyde group had been free. This result presumably is due 
to intramolecular binding of the aldehyde group. 

For the enzymological part of this investigation, the 
transamination was studied in the direction of the forma- 
tion of the semialdehyde, i. €., with acetylornithine and a- 
ketoglutarate as substrates, for which the enzyme was 
found to be fairly specific. The transaminase was purified 
approximately 30-fold, with a 26 per cent yield. The puri- 
fied enzyme is inactive unless pyridoxal-5-phosphate is 
supplied. A pH optimum of 8.1 was observed, and the sub- 
strate and cofactor concentrations giving half-maximal 
reaction velocity were 0.34, 2.5, and 0.0017 mM for acetyl- 
ornithine, a-ketoglutarate, and pyridoxal-5-phosphate, 
respectively (under the conditions used). For the interval 
between 25° and 35°, a temperature coefficient of 1.8 was 
found. The equilibrium of the transamination favors the 
formation of the semialdehyde, in harmony with the in- 
ferred intramolecular binding of the aldehyde group. The 
transaminase appears to be a sulfhydryl enzyme which is 
inhibitable by the cupric ion, and stimulable by the divalent 
nickel ion. 

Regulatory aspects of the formation of the transaminase 
were studied after the recognition of some of these enzy- 
mological properties. The repression behavior of the 
transaminase was explored in several strains of E. coli: 
the enzyme is repressible in wild-type W, nonrepressible 
in wild-type B, repressible in certain recombinants of 
K-12 and B, derepressible in a mutant of W blocked early 
in arginine synthesis, and is produced at elevated levels in 
a mutant of B. These properties are shared by the trans- 
aminase with other enzymes of arginine formation. How- 
ever, the repression of the transaminase and that of ace- 
tylornithinase (another enzyme in the arginine pathway) 
are not coordinate; acetylornithinase, but not the trans- 
aminase, exhibits the pace-setting phenomenon; and ace- 
tylornithinase appears to be inducible by arginine in strain 
B, whereas the transaminase does not. Since arginine thus 
apparently is inducive in B, but is repressive in W, the 
probable similarity of the mechanisms of repression and 
induction is emphasized. 
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The results obtained, together with known findings, in- 
dicate that the repressibility of the transaminase and of 
other enzymes of arginine synthesis is controlled by a 
pathway-specific gene, and that, despite this common ge- 
netic control, the synthesizing sites corresponding to these 
enzymes give individual responses to repressive conditions. 

Microfilm $2.75; Xerox $6.40. 134 pages. 


STRUCTURE AND METABOLISM OF 
SARCINA VENTRICULI 


(Order No. 61-4268) 


Ercole Canale-Parola, Ph.D. 
University of Illinois, 1961 





A strain of S. ventriculi was isolated from the mud of a 
polluted stream. The short life span of cultures of this 
bacterium was investigated; it is suggested that a product 
(or products) of metabolism or lysis may be toxic to the 
organism and, therefore, be responsible for the rapid death. 
A technique by which viable stock cultures of S. ventriculi 
could be kept for over 2 months was developed. 

The nutritional requirements of the organism were 
studied. This bacterium was found to require 2 vitamins 
(biotin and nicotinic acid) and 11 amino acids (serine, his- 
tidine, isoleucine, leucine, tyrosine, methionine, tryptophan, 
phenylalanine, arginine, valine, and glutamic acid) when 
grown in a medium containing a fermentable sugar and 
minerals. On the basis of the above information a defined 
medium, suitable for the continual subculture of the organ- 
ism, was developed. 

The production of cellulose by this bacterium was dem- 
onstrated. A procedure for the purification of cellulose 
from packets of S. ventriculi was described. Electron mi- 
croscope observations combined with chemical methods 
indicated that cellulose constitutes either totally or in great 
part the cementing material which binds the cells together 
into large packets. This cellulose has been found to have a 
fibrous structure. Cellulose is not present in the cell wall. 
The average cell diameter of the cellulose -producing strain 
is 2.1 pu. 

A method of assay for cellulose was reported. Synthesis 
of cellulose by cells grown in media of different initial pH 
was studied. Optimum yields of cellulose were obtained 
between pH 6 and pH 8 (18 to 19% of the total dry weight). 
Investigations of the production of cellulose during bacterial 
growth indicated that whereas a relatively low level of cel- 
lulose is synthesized by the actively-dividing cells during 
the first part of the logarithmic growth, accumulation of 
cellulose occurs during the second half of the exponential 
growth phase and for several hours afterwards. 

Studies of the enzymes concerned with pyruvate metab- 
olism showed that S. ventriculi produces acetate via the 
decarboxylation of pyruvate and the formation of acetyl- 
CoA and acetyl phosphate. Phosphotransacetylase, acetate 
kinase and adenylate kinase were present in cell-free ex- 
tracts of S. ventriculi. 

Investigation of the enzymes reported to be involved in 
the synthesis of cellulose indicated that hexokinase, phos- 
phoglucomutase and UDPG pyrophosphorylase were present 
in cell-free extracts of S. ventriculi. A DPNH-oxidizing 
system and a system capable of phosphorylating UDP to 





UTP were also detected. Incubation of cell-free extracts 
with C’*-labelled glucose, ATP, UTP and cellodextrins 
showed that no cellulose was synthesized under the condi- 
tions used. Incorporation of radioactivity in cellulose was 
detected when suspensions of washed cells were incubated 
with C**-labelled glucose. The addition of concentrations 
of chloramphenicol inhibitory to growth did not affect the 
amount of incorporation. Chromatographic evidence sug- 
gests that when cell-free extracts were incubated with 
UDPG a reducing compound of unknown identity, possibly a 
disaccharide-phosphate, was formed. 

Microfilm $2.75; Xerox $5.80 116 pages. 


PHOSPHATASE ACTIVITY IN HOMOGENATES 
AND PARTICULATES FROM NORMAL 
AND POLIOVIRUS INFECTED TISSUE CULTURES 


(Order No. 61-3336) 


Elmer Frank Deig, Ph.D. 
University of Utah, 1961 


Chairman: Dr. L. P. Gebhardt 


A study was made on the total ATP-ase, alkaline phos- 
phatase, and glucose-6-phosphatase activity in homoge- 
nates prepared from normal and poliovirus infected monkey 
kidney cells in tissue culture. A characterization of such 
activity under standardized assay conditions revealed that 
in comparable amounts of cell homogenate ATP-ase was 
8-10 times as active as alkaline phosphatase and glucose- 
6-phosphatase. Substrate hydrolysis was brought about by 
the activity of each enzyme at a rate which was constant 
with respect to time. The amount of substrate hydrolyzed, 
in each case, was directly proportional to the concentra- 
tion of homogenate used in the assay system. Within cer- 
tain limits this was also true with respect to substrate 
concentration. However, with increasing amounts of sub- 
strate and a constant amount of cell homogenate a point 
was reached where the activity of each enzyme became in- 
dependent of initial substrate concentration. Under one set 
of assay conditions the total ATP-ase in cell homogenates 
was shown to be optimally active at approximately pH 7 
while under another the enzyme showed a nearly directly 
proportional increase in activity per unit time between pH 
4and pH 10. Using standardized assay conditions such 
ATP-ase activity was markedly enhanced over that found 
in similar systems lacking added calcium and magnesium 
ion. No further stimulation of the activity of this enzyme, 
or of alkaline phosphatase and glucose-6-phosphatase, re- 
sulted from their interaction with 2,4-dinitrophenol. The 
substrate hydrolysis produced by the activity of each en- 
zyme in cell homogenate preparations resulted from irre- 
versible reactions. Such homogenates were incapable of 
carrying out an exchange reaction of radioactive orthophos - 
phate with the phosphorous from any of the substrates used 
in this study. 

Concentrated suspensions of equal numbers of normal 
and poliovirus infected cells at 37° C were sampled peri- 
Odically. Cell homogenates prepared from these samples 
were analyzed for total nitrogen content and for total ATP- 
ase, alkaline phosphatase, and glucose-6-phosphatase ac- 
tivity. The homogenates prepared from equal numbers of 
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virus infected cells showed a logarithmic decrease in ni- 
trogen with respect to time over the period from four to 
twelve hours after infection. No additional loss in nitrogen 
occurred during the following twelve hours. Such nitrogen 
losses were associated with a decrease in the activity of 
the three enzymes. In the case of ATP-ase this decrease 
between the four and twelve hour period was linear with 
respect totime. The activity of this enzyme remained con- 
stant during the following twelve hours. The nitrogen con- 
tent and activity of the three enzymes in homogenates pre- 
pared from normal cell suspensions did not increase over 
the sampling interval. The large amount of bicarbonate 
required to maintain the pH of the culture under these con- 
ditions produced an unfavorable environment for the cells. 
This was confirmed by the finding that normal cells placed 
initially in tissue culture medium, at standard pH, contain- 
ing excessive amounts of bicarbonate showed no metabolic 
activity. Such cells exhibited a marked reduction in total 
nitrogen and in the activity of the three enzymes over a 
sampling interval of twelve hours. When normal cells were 
placed in the tissue culture medium, at standard pH, con- 
taining such excessive concentrations of bicarbonate, and 
immediately infected with poliovirus, a delay in the syn- 
thesis of, and a marked reduction in final titer of the virus 
resulted from that found under control conditions. 

A crude separation of cell particulates from the homo- 
genate was made by means of ultracentrifugation in a dis- 
continuous sucrose gradient. The activity of ATP-ase in 
each fraction was linear with respect to time with maximal 
activity being found in the mitochondrial fraction. When 
such a separation was carried out with homogenates pre- 
pared from equal numbers of normal and poliovirus in- 
fected cells following agitation at 37° C for two hours it was 
found that the agitation procedure brought about significant 


losses of nitrogen in approximately equal amount from the 
mitochondrial fraction of both normal and infected cells. 
Virus induced losses of cellular nitrogen occurred pri- 
marily in the nuclear and microsomal fractions. Both 
types of nitrogen loss were correlated with decreased ATP- 
ase activity in the respective particulate fractions. 
Microfilm $2.75; Xerox $6.20. 128 pages. 


STUDIES ON STAPHYLOCOCCAL HEMOLYSINS 
(Order No. 61-4082) 


Raymond Francis Gray, Ph.D. 
University of Missouri, 1961 


Supervisor: Dr. Frank B. Engley, Jr. 


The ubiquitous nature of the staphylococci and the ease 
with which they are isolated from the surface of normal 
human skin, the nasal passages and other areas of the body, 
as well as from pathologic processes poses a problem for 
the bacteriologist. 

Although the production of an orange-yellow pigment 
identifies the organism as Staphylococcus aureus, the 
problem of determining the relative pathogenicity of a par- 
ticular isolate is not one of pure taxonomy since white- 
pigmented strains (Staphylococcus albus) are often patho- 
genic. 

In order to compare the relative values of various bio- 











chemical tests that have been proposed to differentiate the 
pathogenic from the less pathogenic or saprophytic staph- 
ylococci, two groups of staphylococci were collected. Each 
of the groups contained 100 strains of staphylococci col- 
lected from a hospital environment. One group was col- 
lected from pathologic sources, the other from the surface 
of normal skin. The following biochemical determinations 
were made on the strains of the two groups; pigmentation, 
mannitol, fermentation, nitrate reduction, gelatinase pro- 
duction, coagulase production for human and rabbit plasma, 
phosphatase production, egg yolk lipase production, the 
presence of dermonecrotic toxin (rabbit skin test) and hy- 
aluronidase production. The most reliable of these tests 
for indicating pathogenicity was found to be coagulation of 
rabbit plasma. 

Crude hemolysin preparations were extracted from 
broth cultures of staphylococci and their hemolytic activi- 
ties were determined. As the pH increased from 6.0 to 8.0 
the amount of lysis of sheep red cells by beta hemolysin 
increased proportionately showing a direct pH effect. 

A cross-streak method using a beta hemolysin-produc- 
ing strain of staphylococcal hemolytic patterns. Using this 
cross-streak method the reactions of the three staphylo- 
coccal hemolysins, alpha, beta, and delta were determined 
on blood agar made from human, horse, ox and rabbit 
blood. By the use of the cross-streak test, hemolytic ef- 
fects of the staphylococcal hemolysins were determined 
both aerobically and anaerobically using sheep blood agar. 
The effects of the beta-conditioning factor were determined 
under similar conditions. 

Beta-conditioning factor is proposed to be separate 
from delta hemolysin. Delta hemolysin was lytic for all of 
the species of animal blood tested, causing a small to 
moderate zone of clear hemolysis with a sharply defined 
border. Delta hemolysin was retained by Seitz and sin- 
tered glass filters while beta-conditioning factor was de- 
tected in filtrates that had passed through these bacterio- 
logical filters. Delta hemolysin was usually not lytic under 
anaerobic conditions. Beta-conditioned lysis could be 
demonstrated on human, ox and sheep blood agars. 

Beta-conditioned lysis was also demonstrated on sheep 
blood agar anaerobically. For these reasons beta -condi- 
tioning factor is proposed as the name of the staphylococcal 
metabolite responsible for beta-conditioned lysis in the 
presence of beta hemolysin. 

The beta-conditioning factor is not unique to the staph- 
ylococci. It was demonstrated with fourteen strains of or- 
ganisms other than staphylococcus. 
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A COMPARATIVE STUDY OF THE 
BIOLOGICAL PROPERTIES OF FOUR 
SELECTED STRAINS OF NEWCASTLE 

DISEASE VIRUS 


(Order No. 61-4193) 


Richard Henry Gustafson, Ph.D. 
Rutgers University, 1961 


Major Professor: Dr. Vincent Groupé 


Four strains of Newcastle disease virus were exam- 
ined for a variety of biological properties. These strains 
were carefully selected on the basis of virulence for 
chickens, neuropathogenicity for mice and geographical 
origin. The group included three American strains of 
varying virulence, ie. Blacksburg, an avirulent vaccine 
strain, California, a strain of moderate virulence, and RO, 
one of the most virulent strains isolated in this country. 

In addition, a highly virulent strain isolated in Australia, © 
ie. Victoria, was included in the studies. 

No major differences were seen in the growth rates of 
Blacksburg, California and RO in embryonated eggs. The 
relative proportions of virus in allantoic fluid (AF) and 
chorioallantoic membrane (CAM) were reversed with 
Blacksburg and RO strains. 

All four strains produced lung lesions in mice although 
the extent of pulmonary consolidation appeared to vary only 
with the infectivity titer of the inoculum. Neuropathogen- 
icity varied markedly among the four strains. The RO and 
Victoria strains induced the highest per cent response in 
the shortest time. The California strain induced erratic 
response after a relatively long period. At. high concen- 
trations of virus, the Blacksburg strain exhibited apparent 
autointerference with responses at all dilutions occurring 
only after a relatively long incubation period. The impor- 
tance of observing mice for at least 30 days was empha- 
sized. The Blacksburg strain was shown to interfere with 
the production of neurological symptoms induced by the 
RO strain. An excess of interferring virus to neuropathic 
virus was found to be necessary to produce this effect. 

The interaction of all four strains with erythrocytes 
showed high variability. The Victoria strain was adsorbed 
equally well at 4°C and 25°C. The other three strains 
were adsorbed more completely at 25°C than at 4°C. The 
stability of hemagglutination (HA) patterns and the elution 
rates from erythrocytes varied with the strain used. The 
Blacksburg strain eluted most rapidly and exhibited the 
least stable HA patterns. The Victoria strain showed the 
greatest stability of HA patterns and the slowest rates of 
elution. Guinea pig erythrocytes formed a more stable 
union with the NDV strains than did chicken erythrocytes. 
This was shown in comparative elution rates and the rela- 
tive stability of HA patterns. Certain technical advantages 
for studies with NDV have been proposed. The use of 
guinea pig erythrocytes makes it possible to titrate NDV 
HA without the use of periodate or formalin. The reaction 
may be carried out at room temperature or higher and the 
titers attained are usually greater than with chick cells, 
thus providing a more sensitive test. The slower elution 
of virus from guinea pig cells also provides a useful sys- 
tem for the study of the kinetics of adsorption and elution 
of NDV and for investigating the specificity of the receptor 
destroying enzyme of NDV. The hemolytic activity of the 
RO strain was appreciably less than that of other strains. 





Infectivity of NDV was found to be far less stable than 
hemolytic activity at 37°C. 

The biological properties tested showed no obvious cor- 
relations. A possible exception was the high neuropatho- 
genicity and low hemolytic activity of the RO strain. It was 
suggested that neuropathic particles may have little or no 
hemolytic activity and that interferring particles are re- 
sponsible for the high hemolytic activity of some strains. 
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STUDIES OF IMMUNOGENIC SUBSTANCES 
CONTAINED IN BROTH CULTURE 
FILTRATE AND LYSATE PREPARATIONS OF 
PASTEURELLA TULARENSIS 


(Order No. 61-3341) 


Melvin Taylor Hatch, Ph.D. 
University of Utah, 1961 


Chairman: Dr. Paul S. Nicholes 


The literature shows that soiutions of killed P. tula- 
rensis are not highly effective as active tularemia prophy- 
lactic agents, although low grade immunity is produced. 
Few investigators, however, have extensively explored the 
possibilities of eliciting a more demonstrable protective 
response with culture filtrates from P. tularensis. In this 
study data are presented which show that potent immuno- 
genic substances are to be found in culture filtrates. 

Several experiments were carried out to develop opti- 
mal procedures for handling broth cultures in order to 
obtain highly potent filtrate immunogens. Apparently, 
ideal conditions indicate: (1) growth of P. tularensis in 
liquid medium at 37° C with constant agitation, (2) allowing 
this culture to remain under partial anaerobiosis for sev- 
eral days at incubation temperature, and (3) killing the or- 
ganisms by addition of phenol or formaldehyde. 

It was proposed that protective substances were de- 
rived from the envelope cell layer and that they were re- 
leased in quantity by lysis of P. tularensis during the pe- 
riod of partial anaerobiosis. Further, that phenol and 
formaldehyde possibly potentiate this release of surface 
somatic antigen. Consequently, cells in culture filtrates 
were subjected to lysis with Na-desoxycholate. Greater 
immunogenicity was observed when lysates were employed 
as vaccines, however, a toxic skin reaction was observable. 
This toxicity was attributed to Na-desoxycholate per se. 

Varying concentrations of filtrate and lysate prepara- 
tions were tested for immunogenic potency in experimental 
animals. The results indicated a general tendency toward 
a dose response effect. Furthermore, high protective re- 
sponses were observed in animals treated with large quan- 
tities of vaccine and maximum challenge organism doses. 
This “anamnestic” response was discussed. 

Frequently, mice immunized with Foshay vaccine, fil- 
trate, or lysate preparations and later challenged with 
massive doses of strain 425 or 425 F4G were observed to 
survive. These animals were subsequently re-challenged 
with highly virulent Schu organisms. When either whole 
organism or filtrate solutions were employed as immuniz- 
ing vaccines 50-79% mouse survivors were observed, but 
when lysates were utilized as the prophylactic solutions 
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93-97% survivors were demonstrated. The application of 
combined immunization and challenge with moderately vir- 
ulent cells was discussed in relation to possible human 
vaccination programs. 

Preliminary immunological studies were carried out 
with tularemia filtrates. The results indicated protective 
antigens were capable of eliciting homologous antibody 
production in the rabbit. The antitularense rabbit serum 
was further analyzed by zone electrophoresis. The results 
were briefly described. 

Ultracentrifugation studies were carried out with lysate 
preparations. The results suggested several antigens 
were possibly contained in the immunogenic preparations. 
Some purification was achieved by precipitating non- 
specific substances at pH 5.7 followed by ultracentrifuga- 
tion. All fractions contained complement fixing antigens 
and were effective immunogens against active tularemia 
infection in mice. 

Ion exchange chromatography methods were employed 
to separate immunologically active tularemia antigens 
contained in filtrates and lysate preparations. Non-specific 
medium constituents were removed by a cation ion ex- 
change resin, whereas 3 distinct fractions were observable 
in studies with an anion ion exchanger. Frontal-displace- 
ment development was utilized to obtain sufficient quanti- 
ties of the fractions for both biochemical and immunolog- 
ical analyses. The number of distinct specific antigens 
contained in the fractions was estimated by double gel dif- 
fusion methods. Speculation as to the identity of active 
components was made on the basis of the biochemical data, 
spectrophotometric observations and reactions with the ion 
exchangers. These were thought to be a protein-carbohy- 
drate and a protein-carbohydrate-nucleic acid complex. 

Microfilm $2.75; Xerox $6.40. 133 pages. 


THE PHYSIOLOGY OF CARBOHYDRATE 
FORMATION BY AZOTOBACTER VINELANDII 


(Order No. 61-4453) 


Bernard Kaufman, Ph.D. 
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Azotobacter vinelandii produced considerable quantities 
of carbohydrate when grown in a synthetic medium with 
ethanol as the sole source of carbon. The total carbohy- 
drate formed by the organism was fractionated into cel- 
lular and extracellular components by centrifugation. 

The major fraction of the cellular anthrone-reactive 
carbohydrate was purified. This material had a nitrogen 
to carbohydrate ratio of 0.096. The nitrogenous material 
was completely accounted for as protein by the biuret re- 
action. The amount of total and reducing sugar indicated 
that the carbohydrate was a polysaccharide containing an 
average of approximately 35 units per chain. Colorimetric 
and chromatographic analyses indicated that the polysac- 
charide contained rhamnose and D-glucose in a one to 
three ratio. The identification of the monomers was con- 
firmed by determining the specific rotations of the isolated 
crystalline sugars. The specific rotations of the sugars 
were the same as authentic L-rhamnose and D-glucose. 

Cytological examination of the cells prior to and fol- 
lowing extraction with hot dilute alkali showed that the 








capsular structure was removed from the cells concomi- 
tant with the liberation of the cellular carbohydrate. Since 
the majority of microbial capsules contain carbohydrate, 
the purified polysaccharide was assumed to be a constitu- 
ent of the capsule. Evidence in support of this assumption 
was obtained by demonstrating that the purified polysac- 
charide gave a positive precipitin reaction with antiserum 
which was prepared for capsulated whole cells. 

A second polysaccharide was obtained from the culture 
medium after removal of the cells by centrifugation. The 
preparation did not contain any nitrogen. The quantity of 
total and reducing sugar indicated that the carbohydrate 
was a polysaccharide. Colorimetric analyses of the poly- 
saccharide prior to and after acid hydrolysis demonstrated 
the presence of D-glucose, a trace of uronic acid, and the 
absence of methylpentose. Paper chromatographic anal- 
yses of the acid hydrolysate verified the presence of glu- 
cose but the uronic acid concentration in the hydrolysate 
was too low for chromatographic identification. 

Carbohydrate synthesis and growth occurred when eth- 
anol, glycerol, or sucrose served as the sole source of 
carbon in the culture medium but no growth occurred when 
propanol, isopropanol, butanol, or isobutanol were added 
to the medium. With ethanol as the sole source of carbon, 
the synthesis of cellular carbohydrate began several hours 
after the start of the logarithmic growth phase whereas the 
accumulation of the extracellular soluble carbohydrate 
began several hours later. The formation of both carbohy- 
drates continued during the stationary growth phase. 

Carbohydrate was synthesized from ethanol by a resting 
cell preparation of A. vinelandii. The system functioned 
only under aerobic conditions. Carbohydrate synthesis 
was stimulated by replacing the air phase with oxygen or 
by allowing the ethanol to diffuse into the cell suspension. 
Additional stimulation was obtained by the addition of cal- 
cium and raagnesium salts whereas the system was inhib- 
ited by manganese ions and high phosphate concentrations. 

Cell-free enzyme preparations of A. vinelandii are also 
capable of synthesizing carbohydrate from ethanol. Diphos- 
phopyridine nucleotide is required for carbohydrate for- 
mation in the enzyme system. However since the nucleo- 
tide stimulates ethanol oxidation, its exact relation to 
carbohydrate synthesis is not clear. 

| Microfilm $2.75; Xerox $6.40. 135 pages. 


ANTIGENICITY AND PATHOGENICITY OF 
CANDIDA ALBICANS INFECTIONS IN MICE 


(Order No. 61-4197) 


Gordon Arthur Kemp, Ph.D. 
Rutgers University, 1961 


Major Professor: M. Solotorovsky 


A rapidly fatal (10-12 days) experimental intravenous 
C. albicans infection in laboratory mice was established. 
The fate of infecting organisms was followed by means of 
fluorescent labelled antibodies in tissue sections and by 
viable plate counts of organ homogenates. Infecting organ- 
isms were removed from host circulation rapidly and ap- 
peared in heart, lung, spleen, liver and kidney. Presence 
of C. albicans in lung and spleen was transitory, cultures 
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and tissue sections became negative for organisms after a 
few hours. Phagocytosis of C. albicans by liver endothelial 
cells was observed, with decomposition and removal of the 
infecting cells and their antigenic components two days 
after infection. Kidney and heart emerged as organs of 
localization. 

In kidney, initial growth of C. albicans was slow, how- 
ever, two days after infection morphological change from 
yeast to mycelial phase was observed in the cortex with 
development of necrotic lesions which spread rapidly dur - 
ing the course of the infection. 

In heart, a similar but less dramatic infection was seen. 
Originating apparently in myocardial capillaries, the de- 
velopment of necrotic lesions was noted after 8-10 days. 

In antigenic studies of the genus Candida, the relation- 
ship between antigenic components and virulence was 
studied. Initially, the antigenic composition of seven mem- 
bers of the genus was established. These components 
comprised a series of nine thermostable and three thermo- 
labile antigens which were similar to an earlier structure 
proposed by Tsuchiya. Cells of the seven species were 
then disrupted mechanically in a Raytheon sonicator and 
the components isolated. Cell wall and cytoplasmic com- 
ponents were analyzed for antigenic composition using 
double agar-gel diffusion methods. Three antigens were 
found only in cell wall, four antigens were found only in 
cytoplasm, and the remaining five were found both in cell 
wall and in cytoplasm. Glucomannan-protein complexes 
isolated by Nickersonfrom the cell wall of Candida albicans 
could be identified immunologically with the cell wall anti- 
gens in disrupted cell walls. 

To determine the relation of antigenic composition to 
virulence, in vivo protection tests were used. Groups of 
20 mice were injected intravenously with Candida antisera 
from which certain of the antibodies reactive with C. albi- 
cans had been adsorbed. Mice were then infected with C. 
albicans intravenously. Adsorbed antisera conferred a 
degree of protection comparable to that given by unadsorbed 
antisera. Approximately 50% of the treated mice were 
protected, while all infected controls died. 

Microfilm $2.75; Xerox $4.00. 73 pages. 











INFLUENCE OF GLUTAMINE AND GLUCOSE 
UPON HERPES SIMPLEX VIRUS 
PRODUCTION BY HELA CELLS 


(Order No. 61-4569) 


Vester Jerome Lewis, Jr., Ph.D. 
The University of Oklahoma, 1961 


Major Professor: Dr. L. V. Scott 


The effect of glucose and glutamine on the production of 
herpes simplex virus by HeLa cells was determined. This 
determination was accomplished by variation of the com- 
position of Eagle’s basal medium. The complete medium, 
which consists of glutamine, 12 other amino acids, eight 
vitamins, glucose, and serum in a balanced salt solution, 
adequately supports proliferation of HeLa cells. 

Omission of glucose from the medium resulted in 
marked curtailment of viral synthesis by cells. The de- 
crease in viral elaboration was observed several hours 





before any change was noted in uninfected cells that were 
supplied with this deficient medium. Experiments demon- 
strated that the presence of glucose did not increase the 
rate of adsorption of virus onto the cells, the rate of pene- 
tration of virus into the cells, or the rate of release of 
newly formed virus from the cells. Thus, the glucose re- 
quirement is probably for the intracellular replication of 
the infectious particle. 

Glutamine was shown to be nutritionally non-essential 
for the synthesis of herpes simplex virus by HeLa cells. 
Cells that were maintained with Eagle’s basal medium 
from which glutamine had been omitted produced virus 
readily. The possibility was eliminated that the serum 
component of the deficient medium contributed sufficient 
glutamine to satisfy a requirement for this amino acid in 
viral synthesis, since virus was also elaborated by cells 
that were furnished medium without both glutamine and 
serum. 

Omission of either glutamine or serum from otherwise 
complete Eagle’s basal medium resulted in a greater pro- 
duction of virus by the cells than when the medium was 
complete. The suppression by the complete medium of 
viral synthesis was not attributable to glutamine per se, 
since high concentrations of glutamine did not decrease 
viral replication by cells in medium that contained no 
serum. Addition of certain purines and amino acids which 
are nutritionally non-essential for HeLa cells to the glu- 
tamine deficient medium did not increase the amount of 
virus produced by cells in the medium. 

HeLa cell adsorption and penetration of virus was com- 
plete essentially within three hours under the experimental 
conditions employed. The virus entered an eclipse phase 
within three hours of cellular penetration. This eclipse 
phase persisted for less than eight hours. Observations 
indicated that infectious particles were released from the 
cells soon after formation and did not accumulate intracel- 
lularly. Microfilm $2.75; Xerox $7.40. 159 pages. 


EFFECTS OF ENZYMATIC DIGESTS OF 
DEOXYRIBONUCLEIC ACID ON STAPHYLOCOCCI 


(Order No. 61-4204) 


James Joseph McKee, Ph.D. 
Rutgers University, 1961 


Major Professor: Dr. Werner Braun 


A method for selecting spontaneously occurring coagu- 
lase-positive mutants from initially coagulase -negative 
populations was developed. 

It was established that in brain heart infusion broth 
cultures inoculated with various proportions of genotypi- 
cally different staphylococci i.e. coagulase-positive and 
coagulase -negative types, potentially virulent (coagulase- 
positive) organisms always became the dominant type re- 
gardless of the initial proportions of coagulase -positive to 
coagulase-negative cells. It was ascertained that this se- 
lective advantage in favor of the coagulase-positive organ- 
isms was not merely a function of faster growth rates of 
these cells, because in cultures containing relatively homo- 
geneous inocula, the coagulase-positive and the coagulase- 
negative cells had essentially similar growth rates. 
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It was demonstrated that aged, concentrated filtrates of 
coagulase-positive cultures contained a factor(s) that en- 
hanced the establishment of the virulent cell type in mixed 
cultures. Filtrates of coagulase-negative cultures were 
less efficient in this respect. 

Crude preparations of staphylocoagulase as well as 
crude ammonium sulfate precipitates of coagulase-positive 
cultures when added to mixed cultures were able to en- 
hance the rate with which the virulent cell type established 
itself in initially predominantly avirulent. populations. How 
ever, more purified preparations of staphylocoagulase 
failed to produce this effect. 

It was determined that the production of a nuclease by 
coagulase-positive organisms and the subsequent accumu- 
lation of the products of its action played an important role 
in the population changes observed in cultures of staphylo- 
cocci. When the activity of this nuclease was impaired by 
the chelation of free metals required for the enzyme’s ac- 
tivity, growth and population changes observed in non- 
chelated cultures did not take place. However, as soon as 
enzymatic digests of DNA were added to chelated cultures 
growth and population changes again proceeded at rates 
that were essentially similar to those observed in non- 
chelated cultures. 

The effects of DNA digest could not be duplicated by any 
of the known components of DNA such as purines, pyrimi- 
dines, nucleosides or nucleotides. However, the last two 
compounds were able to enhance the effects of the DNA di- 
gest itself. 

The DNA digest effect was found to be independent of 
the source of the DNA. 

A compound that had been found to inhibit DNA digest 
effects in vitro with other bacterial pathogens was also 
found to be effective in vitro with the staphylococci. This 
compound, 2-acetyl-amino 5-nitrothiazole, completely ne- 
gated stimulatory effects of DNA digest in both chelated 
and non-chelated cultures. 

In vivo experiments were performed to determine the 


effects of DNA digests on staphylococcal infections in mice. 


The route of the infecting dose was found to be important 
in these studies. Infections that were initiated by routes 
that led to rapid systemic infection, i.e. either intraperi- 
toneal or intravenous injection, could not be altered by the 
addition of DNA digest. However, when the route of infec- 
tion was such that the invading organisms were localized, 
at least initially, i.e. in subcutaneous or intracerebral ex- 
posures, pathogenesis was altered significantly by the ad- 
ministration of DNA digest. It was found that lesions re- 
sulting from the simultaneous subcutaneous injection of 
staphylococci and DNA digest were more severe and per- 
sisted longer than lesions occurring in animals that had 
not been exposed to DNA digest. In intracerebral infec- 
tions, animals that received bacteria with DNA digest 
showed a faster onset and a higher percentage of mortality 
than did animals receiving only bacteria and saline. 
Microfilm $2.75; Xerox $7.80. 169 pages. 
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STUDIES ON THE COUPLING REACTIONS IN 
THE MICROBIAL BIOSYNTHESIS OF 
FOLIC ACID-LIKE COMPOUNDS 


(Order No. 61-4206) 


Armando John Merola, Ph.D. 
Rutgers University, 1961 


Major Professor: Bernard W. Koft 


Staphylococcus sp has been shown to synthesize several 
different folic acid-like compounds from endogenous pre- 
cursor(s) as well as from various pteridines and p-amino- 
benzoic acid (p-ABA) or p-aminobenzoylglutamic acid 
(p-ABG). When p-ABA was used in reaction mixtures 
pteroic acid-like compounds were synthesized and when 
p-ABG was used pteroylglutamic acid-like compounds were 
produced. p-ABG served as a precursor for folic acid 
biosynthesis only in the case of acetone dried cells or cell 
free extracts. This compound was completely inactive for 
washed cells. 

The synthesis of folic acid active compounds was com- 
petitively inhibited by sulfonamides. It was possible to 
demonstrate by chromatography that these drugs act by 
preventing the formation of the C9-N10 bond in the pteroyl- 
glutamic acid or pteroic acid molecule. 

The synthesis of folic acid depended to some extent on 
the growth medium used in culturing Staphylococcus sp. 
This organism grew luxuriantly in brain heart infusion but 
folic acid biosynthesis was depressed. The addition of a 
mixture of thymine, adenine, guanine and hypoxanthine to 
the semi-synthetic medium caused folic acid biosynthesis 
to be increased as determined by measuring the activity of 
growth supernatants and the folic acid content of acetone 
dried cells. 

The 6-formyl, 6-hydroxymethy! and 6-carboxylic acid 
derivatives of 2-amino-4-hydroxypteridine as wellasa 
purified monophosphorylated derivative of the 6-hydroxy- 
methyl derivative were tested for activity in coupling with 
p-ABA and p-ABG and it was found that the phosphorylated 
derivative was the most active in these reactions. In each 
case the pteridines were more active after reduction. 

When the pteridines were reduced before use in reac- 
tion mixtures containing cell free extract, ATP, Mg**, p- 
ABA and to a lesser extent p-ABG, a compound was synthe- 
sized which had a high Rf value and an electrophoretic mo- 
bility at pH 7.0 of twice that of pteroylglutamic acid and 
three times that of pteroic acid. The electrophoretic mo- 
bility and the ATP effect suggested that this compound was 
a phosphorylated derivative of pteroic acid. 
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STUDIES ON LYSOGENESIS IN CERTAIN 
STRAINS OF Staphylococcus aureus 
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Rutgers University, 1961 





Major Professor: Dr. Bernard W. Koft 


It was found that serial transfers of a lysogenic strain 
of Staphylococcus aureus 73 in fumagillin resulted ina 
curing of the lysogenic state. The cured staphylococcus 
strain was found to be immune to a reinfection with the 
homologous phage. There does not seem to be a selection 
of a small number of mutants in a large population because 
the optical density at the time of curing in the control ly- 
sogenic and cured strains are very similar. It was found 
that this loss of phage production is a stable characteristic 
as evident by 25 daily transfers in nutrient broth without 
evidence of phage elaboration. The retention of immunity 
to the homologous phage is also a stable characteristic in 
the cured strains. Efforts to re-establish lysogeny in the 
cured cultures by ultraviolet light, glutathion, ascorbic 
acid, L-azaserine and exposure to homologous phage failed, 
but all of these substances induced some phage production 
in the lysogenic control. 

If Staphylococcus aureus -73 were grown in fumagillin 
or in serial transfers of fumagillin, the resulting culture 
was still susceptible to phage and lysogenic colonies could 
be obtained from it. This gives us significant indication 
that resistance of the cured culture is not related to the 
action of the antibiotic on the host cell alone. 

We seem to have clear cut evidence of curing phage 
elaboration in a lysogenic culture of Staphylococcus aureus 
without a significant change in the immunity of this culture 
to the homologous phage. Also, the continued resistance of 
the cured strain appears not to be related to the mode of 
action of fumagillin. 

It was also observed that seven isolates, which grew 
with a moth-eaten appearance, were obtained from nutrient 
agar plate cultures of Staphylococcus aureus J-433 flooded 
with staphylococcus phage 80. These isolates grew well in 
nutrient broth. There would seem to be a delicate balance 
between these susceptible organisms and the phage they 
“carry.” This was evidenced by good growth of the host 
and its parasite through a series of 7 to 10 daily transfers 
in nutrient broth without the appearance of a phage re- 
sistant culture. It was noticed that these isolates showed 
a different type of growth on nutrient, trypticase soy and 
brain heart infusion agars. The continuance and increase 
of the phage during transfers in nutrient broth was evi- 
denced by either pinpoint plaques, confluent lysis or com- 
plete lysis when these samples were plated on nutrient 
agar. The finding that brain heart infusion inhibited phage 
action was used to show us that we were getting a good 
growth of the Staphylococcus aureus as well as phage prop- 
agation in the broth culture. 

It has also been demonstrated that both oxygen and 
temperature play a role in the production of phage by these 
moth-eaten strains. It was found that these pseudolysogenic 
organisms cannot be kept very long on nutrient agar slants, 
but can survive a rather long time in nutrient broth. It was 
also observed that these “phage carrier strains” lend 
themselves well to studies of phage inhibition. 
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A STUDY OF THE ETIOLOGICAL AGENT 
OF ULCERATIVE DERMATOSIS AND 
ITS COMPARISON TO THE AGENT 
OF CONTAGIOUS ECTHYMA 


(Order No. 61-4496) 


Malcolm Stanley Trueblood, Ph.D. 
Colorado State University, 1961 


The disease complex of sheep dermatitides has not 
been sufficiently defined nor adequately investigated. Lack 
of knowledge about causative agents, mode of transmission, 
and their interrelationship as well as other factors has 
led to a very confused picture. This investigation was 
undertaken to help clarify the situation by a study of the 
agent of ulcerative dermatosis and its comparison with the 
virus of contagious ecthyma. 

Attempts were made to cultivate the agents in labora- 
tory animals and tissue cultures. The laboratory charac- 
ters of filtration, purification, thermal inactivation, and 
ether resistance were included in a study of the stability of 
the agents. Immunologic studies including in vivo and in 
vitro tests were carried out with the two etiological agents 
and attempts were made to correlate any relationship 
found between the two agents. 

It was found that of the laboratory animals used (mice, 
guinea pigs, rabbits, hamsters and sheep) only the sheep 
were susceptible to an infection with either of the two 
agents. It was shown that bovine kidney cells, ovine kidney 
cells and bovine skin and muscle cells allowed detection of 
both agents. Bovine kidney cells served to allow propaga- 
tion of the agents as shown by infectivity in sheep after ten 
serial culture passages. 

Both agents were filtrable through a Seitz asbestos 
filter pad with a pore size of 0.1, resistant to ether, and 
inactivated by heat of 56 C for 30 minutes. Successful flu- 
orocarbon purification was carried out on the two agents as 
shown by infectivity for sheep and tissue culture. 

A significant level of antibody was not found in the blood 
of convalescent sheep using the neutralization, complement 
fixation and precipitin tests. Sheep convalescent from an 
ulcerative dermatosis infection were susceptible to an in- 
fection with contagious ecthyma and vice versa. Convales- 
cent serum of ulcerative dermatosis or contagious ecthyma 
did not provide measurable protection when incubated with 
the corresponding homologous agent. 
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STUDIES ON PIGMENTATION DURING GROWTH 
OF SERRATIA MARCESCENS 


(Order No. 61-3969) 


James Roland Vaughan, Ph.D. 
Lehigh University, 1961 


Experiments relating to pigment production during the 
growth of Serratia marcescens in peptone and in galactose- 
peptone media were performed. Pigment production oc- 
curred at a significant rate only during the later stages of 
the population growth curve. The rate of synthesis and the 
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amount produced in a given time varied with the age of the 
inoculum. When young resting cells were used the rate 
was constant; however, when resting cells that were stored 
for several days were used, the rate of synthesis increased 
with time. The general nature of the growth curves and the 
total cell densities attained by a pigmented and colorless 
strain were not significantly different in a peptone medium. 
In a galactose-peptone medium the pigmented strain was 
able to multiply for a longer period and thereby to attain 
higher cell densities than the colorless strain. An hypoth- 
esis that pigment synthesis occurred adaptively in re- 
sponse to a change in metabolic activity or multiplication 
rate was presented. The possible role of the galactose- 





MAXENCE VAN DER MEERSCH: 
THE MAN AND HIS WORKS. 


(Order No. 61-4527) 


William Wheat Bailey, Jr., Ph.D. 
University of Virginia, 1961 


Among the younger generation of writers who gained 
recognition in France during the 1930’s, one of the most 
popular was Maxence Van der Meersch, born in Roubaix in 
1907. This bourgeois révolté, the son of a moderately 
wealthy family, married a factory worker and, through pity 
for the poor whom she represented, became the self- 
appointed spokesman of the working class before the public. 
His deep concern for those who suffer led to his evolution 
from atheistic materialism to Christianity. Although there 
is no doubt of the sincerity of his adherence to Catholicism, 
the ceremonial aspects of religion were distasteful to him, 
and he interpreted certain teachings of the Church in his 
own fashion. Both Van der Meersch and his wife were 
stricken by tuberculosis. They were treated by Dr. Paul 
Carton, the leader of the Naturist school of medicine. 
Carton’s therapeutic methods, which consisted basically of 
rest, fresh air, and a diet of deconcentrated foods --and 
which also stressed the necessity of a religious faith-- 
brought about an apparent cure in both the author and his 
wife. 

Most of Van der Meersch’s literary production is 
strongly influenced by his interest in the working class, in 
the Catholic religion, and in the Cartonist medical theories. 
At the same time, a strong autobiographical note runs 
throughout his works. Car ils ne savent ce qu’ils font 
(1933) relates the liaison of Van der Meersch with the 
woman who later became his wife. While the hero remains 
an agnostic and a pessimist to his death, the reader feels 
that his love for a factory girl might have saved him, had 
he lived. The same story forms part of the plot of Corps 
et Ames (1943), and here, the hero reaches salvation 
through his devotion to a suffering creature. In L’Elu 
(1937), the author relates with pathos the last phase of his 
evolution to Christianity and the struggle which he was 
forced to wage with his rational self. 

In Quand les sirénes se taisent (1933), in the three vol- 
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pigment combination in enabling the pigmented strain to 
attain higher cell densities was also discussed. 

During a 3 day period the apparent color of colonies 
grown on peptone agar changed. It was found that the color 
changes were due to the formation of a water-soluble pig- 
ment and that the intracellular red pigment characteristic 
of Serratia was produced within 24 hours. Thus, the water- 
soluble diffusible pigment masked the true color of the 
cells. The effect of pH on the absorption spectrum of the 
water-soluble, diffusible pigment was also studied. The 
theoretical significance of this diffusible pigment with re- 
spect to the intracellular pigment fractions was discussed. 

Microfilm $2.75; Xerox $6.80. 142 pages. 


umes of La Fille pauvre (1934, 1948, and 1955) --a fiction- 
alized biography of Madame Van der Meersch--, and in 
Pécheurs d’hommes (1940), the author proclaims that the 
working class can be saved only by a re-awakened spirit 
of charity among the wealthy, while the elite within the 
working class itself must educate its members for a wor- 
thier place in society. 

Van der Meersch’s literary activity was climaxed by 
the Prix Goncourt in 1936 for his L’Empreinte du Dieu, 
published the same year. His career was, however, 
marred by two violent controversies: one with members 
of the medical profession over his attacks on orthodox 
medicine and his praise of Cartonism in Corps et Ames 
(1943), and the other with Catholic theologians because of 
his biography of Saint Teresa of the Infant-Jesus (1947), in 
which he declares that the Saint taught that holiness does 
not require perfection, but merely the recognition of one’s 
lowliness and one’s inability to change. These two po- 
lemics embittered the last years of the author’s life and 
he lived almost completely isolated from society. Ill and 
weakened by the dietary privations which he imposed upon 
himself, he died suddenly in 1951, at the age of forty-three. 

With three of his works, La Maison dans la dune (1932), 
Maria, fille de Flandre (1935), and L’Empreinte du Dieu 
(1936), Van der Meersch is revealed as one of the best re- 
gional novelists of the contemporary period. Often com- 
pared by literary critics to the Flemish painters, the au- 
thor composed his word-portraits in bold strokes and with 
brilliant colors, less than perfect, but givinga total picture 
which is nonetheless striking. Although he won first prize 
for composition in the concours général des lycées et col- 
léges de France in 1926, Van der Meersch gave little at- 
tention to matters of style. His works were written to set 
forth his ideas, and his first care was to strike the reader 
with brutal details and strong words. These traits, with 
his vent for complete documentation, made him the con- 
tinuator of the Naturalistic school, and he was often called 
“le Zola chrétien.” 

Van der Meersch cannot be classed among contempo- 
rary writers of the first rank, but he is one whose works 
will endure and who is likely to gain a higher place in the 
annals of French literature than he holds at the present 
time. Microfilm $7.90; Xerox $28.15. 621 pages. 
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PURITAN ARISTOCRAT IN THE 
AGE OF EMERSON: A STUDY OF 
SAMUEL GRAY WARD. 


(Order No. 61-3483) 


David Baldwin, Ph.D. 
University of Pennsylvania, 1961 


Supervisor: Robert E. Spiller 


Samuel Gray Ward, 1817-1907, was in the eighth gener- 
ation of an upper class Puritan family that came from 
Salem, Massachusetts, and moved to Boston as the nine- 
teenth century opened. All Ward men down to and including 
Ward’s generation were merchants or bankers. 

One reason for studying Ward closely is that in many 
ways he was typical of this regional group. The other is 
that he was caught up in the cultural ferment of New Eng- 
land during the 1830s and 40s. He became a very close 
friend of Emerson. Their relationship illuminates certain 
sides of Emerson’s nature and of the Transcendental group 
generally. Also, Ward made a few intellectual contribu- 
tions to his age in the form of articles on architecture, 
painting, and sculpture. 

The problem was to blend a portrait of Ward as a type 
and as an individual of limited but definite importance. 
After experimentation, it was found that the organizing 
principle should be conventional chronology. 

The first portrait was possible to construct because of 
the richness of Ward documents going back three genera- 
tions. The results support many of the widely held assump- 
tions about the character of upper class Massachusetts 
Bay Puritans: a high respect for honesty, moral and spir- 
itual earnestness, intellectual strength, self-awareness, a 
talent for leadership but dislike of publicity, aggressive 
self-reliance and opportunism, strong and often burden- 
some family loyalty, social clannishness together with a 
sense of stewardship for worthy outsiders. The Ward ma- 
terials also demonstrate that many of these traits changed 
or were weakened only slowly, if at all, petween the eight- 
eenth and the twentieth century. 

The second portrait shows Ward to have been a success- 
ful businessman, inheriting a banking position in Boston 
from his father as American agent for Baring Brothers of 
London. At his insistence the agency was moved to New 
York during the 1860s. When a young man he had travelled 
to the West and South; his observations in letters home 
constitute an addition to American travel literature. He 
attended Boston Latin, the experimental Round Hill School 
in the Berkshires, and Harvard, class of 1836. A year 
abroad thereafter stimulated an art interest already 
aroused. He met Emerson through Margaret Fuller, who 
apparently was in love with him for a time. He married 
Anna Barker, beautiful daughter of a wealthy Quaker mer- 
chant, a woman whose charms captivated Emerson. 

Ward’s brief writings on art in the 1840s show genuine 
sophistication and are still relevant. His ideas on Ameri- 
can architecture were surprisingly similar to Horatio 
Greenough’s and arrived at independently, so far as can be 
learned. Spurred on by Emerson, he ably translated some 
important essays on art by Goethe, whose art views influ- 
enced his own. 

He helped several New England intellectuals financially, 
with Emerson organized the Saturday Club, was one of the 
founders of the Metropolitan Museum of Art, and aided 





E. L. Godkin and The Nation. He was a typical New Eng- 
land patriot during the Civil War. As social leaders, he 
and his wife entertained much, and knew a wide variety of 
the prominent men and women of the day. 

Ward’s life lacked special drama or major personal 
conflict. He inherited the religious impulse but not the re- 
ligious substance of his forbears, and consciously trans- 
formed the already fragmented Puritan creed of his fa- 
ther into a nineteenth century one. He expressed it asa 
“hunger and thirst after relations” - - between man and 
man rather than between man and a traditionally conceived 
Christian God. But he rejected positivism, and saw art as 
a catalyst that could unite spiritually those of superior 
qualities, in fact, and, in theory, all men. 

Microfilm $4.25; Xerox $15.10. 332 pages. 





ROBERT TODD LINCOLN IN POLITICS 
AND DIPLOMACY 


(Order No. 61-3818) 


John Samuel Goff, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Kooker 


Robert Todd Lincoln is today known principally as the 
son of the sixteenth President of the United States. Even 
in the midst of an amazing amount of literature dealing 
with Abraham Lincoln, his son has been virtually ignored. 
This situation is all the more amazing in light of the unique 
career of the eldest offspring of the Great Emancipator. 
Born in Springfield, Illinois, in 1843, Robert was educated 
in the schools of his native city, at Phillips Exeter Acad- 
emy in New Hampshire, and at Harvard, where he received 
his A.B. in 1864. Young Lincoln then briefly attended the 
Harvard Law School, which he left early in 1865 in order 
to enter the United States Army as a captain. Following 
the death of his father, Lincoln settled in Chicago, which 
was to be his home until 1910. 

Upon being admitted to the bar in 1867, the subject of 
this study entered upon the practice of law and immediately 
won an enviable reputation as a hard-working, capable at- 
torney. It is impossible to deny that his father’s name 
was a factor in his rapid rise within his profession, but 
never in his long life did he attempt to capitalize upon the 
name of the President. Drawn into Republican politics at 
a comparatively early age, Robert T. Lincoln became 
Secretary of War in 1881. He served until 1885 and was 
considered to have been the most able head of the War 
Department since Jefferson Davis had held the post three 
decades earlier. In particular, the Secretary had a 
marked ability as an administrator and executive. In sev- 
eral presidential elections Lincoln was mentioned as a 
possible candidate to head the Republican ticket, but at 
no time did he attempt in any way to obtain the nomination. 
Indeed, his efforts were directed toward discouraging 
any such idea. 

During the years 1889 to 1893, Robert Lincoln served 
as United States Minister to Great Britain. While in 
London he enjoyed the respect of the government to which 
he was accredited and the confidence of the State Depart- 
ment at home. The period of his service was a quiet one 
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in Anglo-American relations with almost nothing more than 
routine matters to occupy the attention of the Minister, 
Upon his return to Chicago, Lincoln abandoned his pri- 
vate legal practice and became special counsel for 
George M. Pullman. From 1897 to 1911, he served as 
President of The Pullman Company, ill-health forcing his 
retirement in the latter year. 

Robert Lincoln spent the years from 1911 until his 
death in semiretirement. He was to a degree still active 
in business affairs and had his own large personal fortune 
to manage. Particularly in his later years did Lincoln 
become increasingly publicity shy, and rarely did he speak 





out on any issue of public interest. He also refrained from 
writing or speaking about his father. Death claimed Robert 
Lincoln in 1926 and at his passing he was thought of as the 
son of his father; almost forgotten was his important ca- 
reer as lawyer, businessman, diplomat, and public official. 
Instead of comparing him with his own contemporaries, 
historians have always tended to compare him with his 
father, usually with unfavorable results. This study at- 
tempts to investigate, not the life of the sonof the sixteenth 
President, but the life of a notable figure of late nineteenth 
century United States history. 

Microfilm $4.40; Xerox $15.55. 343 pages. 


BIOLOGY-GENETICS 


LINKAGE AND HETEROZYGOSITY 
IN FINITE POPULATIONS 


(Order No. 61-3656) 


Laurence Holland Baker, Ph.D. 
University of Minnesota, 1961 


Adviser: R. E. Comstock 


The primary objective in the study reported in this dis- 
sertation was to obtain information on the effects of linkage 
relative to the persistence of polymorphism in finite popu- 
lations under selection. Several combinations of condi- 
tions were investigated. 

Mass selection was practiced for single quantitative 
character in a Monte Carlo approach using an electronic 
computer. The constant attributes of the genetic model on 
which the computer program was based were: 


1). Complete dominance. 


2). Magnitude of genetic effects equal for loci con- 
cerned. 


3). The initial parents used in a particular Monte 
Carlo trial were drawn from a conceptual infi- 
nite population assumed to be in linkage equi- 
librium. 

. The gene frequency at each locus studied was 
0.5 in the conceptual infinite population. 


. The fate of genes at thirty-five loci was studied. 
Twenty-eight of these affected the single quantita - 
tive character under selection and were dis- 
tributed in blocks of four on a single chromo- 
some. 


. No interlocus interaction. 


. All loci studied were located on one chromo- 
some except in these cases where free recom- 
bination was assumed. 


. Number of initial parents was two in all Monte 
Carlo trials. 





The quantities in the model which were varied but constant 
for the duration of any one Monte Carlo trial are: 


1). Recombination frequency. 
2). Effective population size. 
3). Offspring population size. 


4). Variance due to combined effect of environment 
and those genes affecting the quantitative char- 
acter under selection not traced. 


. The duration of the Monte Carlo trials for each 
parameter set was the number of generations 
required for an expected decrease in heterozy- 
gosity of fifty percent to occur in the offspring 
of the initial parents. 


The consequences of selection and the effects of linkage 
were followed in terms of genetic means and variances, 
phenotypic means and variances, proportion of loci fixed 
and a measure of linkage disequilibrium for special cases. 

The important results of the study reported in this dis- 
sertation are: 


A. Significant departure from linkage equilibrium can 
be induced by finite population size or by selection and 
finite population size. 


B. The approximation for the expected decrease in 
heterozygosity per generation, 1/2n, is not valid for the 
genetic conditions modeled. For the genetic conditions 
studied, the expected decrease in heterozygosity per gen- 
eration is a function of offspring as well as effective popu- 
lation size. 


C. Expected genetic progress was in close agreement 
with that observed for the 2:10:s:50:0.5 results. 


D. Linkage disequilibrium causes: 
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1). Decrease in genetic progress. 


2). Erratic behavior of the genetic mean, vari- 
ance and proportion of loci going to fixation. 


3). Inflation in the magnitude of genetic variance. 


4). Decrease in number of loci going to fixation. 


E. Level of environmental variance has no apparent 
affect on the effectiveness of selection where close linkage 
is operative. 


F. It appears that there may be a critical effective pop- 
ulation size when tight linkage is important below which 
the offspring population size should be increased to in- 

' crease the change in genetic mean in a desirable direction 
and above which the offspring population size should be 
decreased. Microfilm $2.75; Xerox $6.80. 143 pages. 


THE VARIATION AND ZOOGEOGRAPHY OF 
THE LIZARDS OF THE GREAT BASIN 


(Order No. 61-4117) 


Benjamin Harrison Banta, Ph.D. 
Stanford University, 1961 


The Great Basin is a huge plateau in western North 
America which is interrupted by the protrusion of many 
north-south oriented mountain chains. The relief of the 
area is extreme, varying from 282 feet below to over 
14,000 feet above sea level. Although now arid, the region 
was, in the relatively recent past, occupied by many lakes. 
Significant environmental changes have thus taken place 
within relatively recent geological time. Because of the 
interest in studying a segment of the existing fauna in re- 
lation to the recent past, this study was begun. Lizards 
were chosen for two primary reasons: 1) large samples 
for most species are available in collections, and 2) the 
evolutionary rates of lizards are probably more conserva- 
tive than those of either birds or mammals. Lizards are 
thus more apt to demonstrate past faunal connections than 
warm blooded terrestrial vertebraies. 

Several extensive field trips to the western, southern, 
central, and eastern Great Basin were made over a 
several-year period to make observations and collect 
samples of lizard populations. A trapping method utilizing 
buried five-quart cans was developed, which greatly aided 
this study in the collection of specimens representing new 
distribution records. In addition, over 2,500 preserved 
specimens in western institutions were examined using 
standard systematic techniques. 

The Great Basin is now inhabited by populations of 
twenty-three nominal species of lizards belonging to four- 
teen genera and six families. There was no extensive ex- 
ternal morphological variation in the samples examined 
from the various localities in the Great Basin. No new 
nominal subspecies are described, but the following were 
relegated to synonymy: Callisaurus draconoides myurus 
is considered a synonym of C. d. gabbi; Sceloporus 
magister transversus and S. m. uniformis are both consid- 














ered synonyms of S. ister. Uta stansburiana stej- 
negeri is deleted tH the Great Basin fauna. 

I have interpreted the lack of significant external mor- 
phological variation in the light of knowledge from Quater- 
nary geology. During the Pleistocene there were several 
recognized Pluvial periods, each characterized by lake 
formation in most of the Great Basin valleys. These lakes 
became extinct or shrank during subsequent periods of 
aridity. The last Pluvial period ended approximately 
11,000 years ago, according to recent Carbon-14 dating. 

This study resulted in the following conclusions con- 
cerning the present distribution of the lizards inhabiting 
the Great Basin: 1) the present distribution of lizards re- 
flects the climatic changes which have occurred since the 
last Pluvial period; 2) the iguanids Callisaurus draconoides 
gabbi and Sceloporus m. magister gradually moved north- 
ward from progenitors | in the Colorado Desert, eventually 
occupying much of the cold desert areas of the Lahontan 
and adjacent basins in the western Great Basin; 3) the 
iguanids Sceloporus occidentalis biseriatus, S. g. graciosus, 
and Phrynosoma douglassi ornatum, the scincoids Eumeces 
skiltonianus utahensis and E. gilberti rubricaudatus and 
the anguids Gerrhonotus coeruleus palmeri, G. multicari- 
natus webbi, and G. panamintinus retreated from the val- 
leys and survived in the more moist environs of the higher 
mountain ranges; 4) the iguanids Dipsosaurus d. dorsalis, 
Sauromalus o. obesus, Uma scoparia, and Urosaurus gra- 
ciosus, and the eublepharid Coleonyx v. variegatus gradu- 
ally moved northward from progenitors in the Colorado 
Desert to inhabit the developing warm desert areas in the 
southwestern Great Basin; 5) the iguanids Crotaphytus 
collaris baileyi, C. w. wislizeni, Uta s. stansburiana, and 
Phrynosoma p. platyrhinos, and the teiid Cnemidophorus t. 
tigris occurred in many portions of the Great Basin as they 
do today, but their distributional extent may have fluctuated 
with the alternating moist and arid periods; 6) the relict 
Xantusia v. vigilis was more extensive in the southwestern 
Great Basin and adjacent areas and has survived in very 
specialized habitats; 7) the iguanid Sceloporus undulatus 
elongatus entered the eastern margins of the Bonneville 
Basin since the last Pluvial period; $3) the present distri- 
bution of the iguanid Phrynosoma coronatum blainvillei 
along the extreme southwestern margins of the Great Basin 
is the result of a Pluvial invasion. 

Microfilm $3.80; Xerox $13.30. 293 pages. 




































































NUTRITIONAL STUDIES, IN VITRO, OF 
CHICK EMBRYO FIBROBLASTS INFECTED 
WITH ROUS SARCOMA VIRUS. 


(Order No. 61-5014) 


Bernard A. Brown, Jr., Ph.D. 
The University of Oklahoma, 1961 


Major Professor: L. Vernon Scott, Sc.D. 


An interest in Rous sarcoma virus-cell relationship 
prompted an investigation into the nutritional requirements 
of infected chick embryo fibroblasts. 

Before nutritional studies could be taken it was neces- 
sary to havea method for viralassay. Anin vitro cell culture 
method was devised which adequately demonstrated viral 
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activity by the formation of foci of infection which, when 
allowed to develop, formed micro-tumors. This method 
was shown to be less sensitive as an assay method than 
that of the chick embryo chorioallantoic membrane technic. 
The Honegger white Leghorn breed was found to be a 
source of susceptible embryo and chick for viral assay. 

As a baseline for comparison of viral production in ex- 
perimental media, production of virus by chick fibroblasts 
was determined in complete medium 199 during the period 
from zero to 48 hours after viral adsorption. This was 
found to be a one-step growth cycle which ended between 
the thirty-second and the thirty-sixth hours. The time se- 
lected for the observation of cellular production of virus 
in experimental medium was the period from zero to 32 
hours. Nutritional components were omitted stepwise from 
medium 199 to determine the requirements for celluiar 
proliferation and virus production. All components, with 
the exception of the amino acids, glucose, glutamine, giu- 
tathione, ascorbic acid and the inorganic salts, could be 
omitted from the medium without impairing virus produc- 
tion. Glucose and glutamine were found to stimulate pro- 
liferation of the virus, but if they were omitted from the 
medium virus production was only delayed, or slightly 
curtailed. Either glycerol or pyruvic acid could be substi- 
tuted for glucose in the stimulation of virus proliferation. 
Serum, either dialyzed or undialyzed, was required by the 
cells for production of virus. 

Serine, glutamic acid, aspartic acid, alanine, hydroxy- 
proline, proline and glycine, as a group, could be omitted 
from the medium without interfering with viral production. 
If threonine, leucine, isoleucine and valine were omitted as 
a group, there was only a slight delay in the production of 
virus. If arginine, histidine, lysine, tryptophan and phenyl- 
alanine were omitted as a group, the cells produced only a 
small amount of virus. 

Medium G, developed during this study, contains amino 
acids, glucose, glutamine, glutathione, ascorbic acid, 
serum and the inorganic salts of Hanks’ balanced salt so- 
lution. The medium supported chick fibroblast prolifera- 
tion and Rous sarcoma virus production by these cells. 

In summary, virus concentration in supernatant fluids 
from infected cells in a complete medium decreased to a 
minimum by the sixteenth hour (eclipse period) then in- 
creased again through the thirty-sixth hour, when the con- 
centration became constant. Virus is released from the 
cell soon after it is formed, and the concentration of the 
cell-associated virus parallels that of the free virus, but 
at a lower concentration. 

Microfilm $2.75; Xerox $6.60. 136 pages. 


BIOLOGY OF THE BANDED-WING WHITEFLY, 
Trialeurodes abutilonea (HALDEMAN). 


(Order No. 61-4286) 


Richard James Dysart, Ph.D. 
University of Illinois, 1961 





The biology of this aleyrodid was studied in both the 
field and the laboratory. Emphasis was placed on host 
plant associations, distribution, growth as affected by tem- 
perature, oviposition behavior, overwintering, seasonal 
abundance, orientation to light and gravity, parthenogenesis 
and parasite-host-host plant relationships. 





The insect is able to complete its development on at 
least 133 different species of plants, representing 33 plant 
families. There is apparently no phylogenetic relationship 
between the plant families to which the hosts of the white- 
fly belong. Observations on the avoidance of certain plants 
by this whitefly show that it is not completely polyphagous 
in its feeding habits. The preferred summer host in this 
area is an introduced weed, Abutilon theophrasti. Tri- 
aleurodes abutilonea is widely distributed in Central and 
North America, but is not known to occur outs:vie the 
Western Hemisphere. 

The whitefly undergoes complete metamorphosis in its 
development. The life stages include the egg, four larval 
instars, a pupal instar covered by a pupal case or pupa- 
rium, and the adult. The eggs are deposited either singly 
or in masses on the undersides of the leaves of the host 
plants. On Abutilon, the eggs are not uniformly distributed 
over the entire plant, but are more numerous on the upper 
leaves. Although equipped with legs and able to crawl, the 
first instar larvae seldom travel more than a few milli- 
meters before settling down on the leaf to feed. The flat- 
tened body of the larva grows in a geometrical progression, 
increasing in length at each molt by a constant ratio (1.34). 
Actual larva body measurements were in complete agree- 
ment with those calculated by the application of Dyar’s 
Law. 

Adults are positively phototactic and negatively geo- 
tactic. The negative geotactic response is by far the 
stronger of the two responses. These two orientation re- 
sponses result in the oviposition preference for the under- 
sides of leaves, and in a higher density of eggs on the 
upper leaves of Abutilon. 

Virgin females produce viable, unfertilized eggs which 
give rise solely to males, probably by “haploid arrhenoto- 
kous parthenogenesis.” Eggs laid by mated females give 
rise to both sexes in about equal proportions. The eggs 
laid by the mated females gave rise to both sexes from 
day to day, suggesting that sex is determined by fertiliza- 
tion of the egg or its omission. The mechanism by which 
the female controls egg fertilization is unknown. 

The effect of temperature on the rate of development 
was linear between 60-90 F. A thermal constant of 540 
degree-days was established for the development of the 
species from egg to adult. At Urbana, Illinois, the white- 
fly overwinters as a pupa on the living leaves of a peren- 
nial plant, Aster pilosus. From five to eight generations 
per year are possible at this locality. In midsummer a 
single generation is completed in about 21 days. 

Four hymenopterous parasites were found to attack the 
larval and pupal stages in central Illinois: Encarsia 
quaintancei, Encarsia pergandiella, Amitus aleurodinus, 
and Eretmocerus haldemani. The whitefly is also a host 
for at least five predaceous insects and three genera of 
fungi. 

The theory of the native origin of this species of white- 
fly is supported by evidence obtained in the study of para- 
site-host-host plant relationships. 

Microfilm $2.75; Xerox $6.60. 140 pages. 
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THE CHROMOSOMES OF SPONTANEOUSLY 
ABORTED EMBRYOS, A CHILD WITH 
CONGENITAL DEFORMITIES, AND 
AN ADULT FEMALE WITH CHRONIC 
MYELOID LEUKAEMIA. 


(Order No. 61-4540) 


Lyman Randlett Emmons, Ph.D. 
University of Virginia, 1961 


Somatic chromosomes were studied in spontaneously 
aborted embryos, in a child with congenital defects, in an 
adult female with chronic myeloid leukaemia, and ina 
typical female and male. A secondary constriction was 
observed in an embryo (E-2) for the first time in the long- 
est chromosomes of the complement (pair 1). The modal 
diploid number was found to be 46 in all of the spontane- 
ously aborted embryos. A heteromorphic pair of chromo- 
somes was observed in a child with congenital deformities. 
The variation occurred in the smallest pair of chromo- 
somes of the complement (pair 22). The atypical chromo- 
some was similar to the small medianly constricted chro- 
mosome which is found in some individuals with chronic 
myeloid leukaemia. An adult female with chronic myeloid 
leukaemia did not have the small atypical chromosome 
present in any of the leukocytes which were cultured from 
the peripheral blood. Studies of leukocytes which were 
cultured from the peripheral blood of a typical female and 
male revealed that they are more suitable for chromo- 
somal analysis than any of the other somatic cells which 
have previously been cultured. 

Microfilm $2.75; Xerox $3.00. 57 pages. 


A STUDY OF THE EFFECTS 
OF X-IRRADIATION ON XENOPUS 
LAEVIS TADPOLES 


(Order No. 61-4544) 


Nancy Pence Groseclose, Ph.D. 
University of Virginia, 1961 





Each of three groups of young Xenopus laevis tadpoles 
of the same progeny was irradiated with, respectively, 100, 
1000, and 10,000 r of x-rays. They were killed and exam- 
ined for histological manifestations of irradiation damage 
two and four weeks after irradiation. The principal irradi- 
ation effects observed were reduction in the size of the 
thymus glands, spleen, and, especially, the pituitary gland; 
enlargement of the sinusoids of the liver and kidney; and 
marked changes in the distribution of melanin. None of 
the animals receiving 10,000 r lived beyond the third week 
following irradiation. In this group of tadpoles the infun- 
dibulum was the most extensively damaged region of the 
body. Microfilm $2.75; Xerox $3.00. 38 pages. 





THE ANALYSIS OF A CASE OF MEIOTIC DRIVE 
IN DROSOPHILA MELANOGASTER 


(Order No. 61-4516) 
George Davis Hanks, Ph.D. 
University of Oregon, 1961 


Adviser: E. Novitski 


Meiotic drive is a property of meiosis in which the 
gamete types from a heterozygote are produced with un- 
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equal frequency. Such a force is potentially capable of al- 
tering gene frequencies in a population in spite of the ac- 
tual selective value of the particular gene. A search was 
made for instances of meiotic drive in Drosophila melano- 
gaster population cages which had undergone chronic radi- 





ation treatment for more than 200 generations. Of 1,654 


chromosomes tested two interesting cases were found and 
the one which produced an excess of female progeny was 
analyzed in detail. It was established that the apparent 
excess of female progeny is not due to zygotic mortality 
and that only the males have a direct effect on the phe~ 
nomenon. By analyzing the sex ratios produced by male 
crossover products a factor was located on the X chromo- 
some near the centromere. There is excellent evidence 
that the Y chromosome and the autosomes also have fac- 
tors which influence the sex ratio. There is good evidence 
for at least one dominant factor on the second chromo- 
some and at least one semidominant factor on the third 
chromosome as well. The interaction between the three 
components — the X, the Y, and the autosomes — produces 
a maximum of about 67% females; however when chromo- 
somes from a particular stock are introduced into the high 
percentage female producing line the following effect oc- 
curs: If either the X, Y, or autosomes from the particular 
stock are introduced the percent females drops to 55-58, 
but if any two components from the particular stock are 
introduced the effect becomes the same as the control 
value of 50-52% females. 

Microfilm $2.75; Xerox $4.60. 86 pages. 


AN ANALYSIS OF INTELLIGENCE OF 
1,016 FAMILIES. 


(Order No. 61-3674) 


Higgins, James Victor, Ph.D. 
University of Minnesota, 1961 


Microfilm $2.75; Xerox $7.80. 168 pages. 


For abstract please see page 1754 in this issue. Author 
corrected subject matter too late to place in proper cate- 


gory. 


PARAMUTATION STUDIES WITH SELF-COLORED 
MUTANTS FROM THE STIPPLED 
ALLELE IN MAIZE 


(Order No. 61-5957) 


Kenneth Stewart McWhirter, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor R. A. Brink 


The invariable genetic change which occurs in the R* 
allele (colored aleurone, red seedlings) in heterozygotes 
with stippled (RS* - spotted aleurone, green seedlings) is 
termed paramutation. R* normally produces dark mottled 
aleurone in R'rr kernels, but the R'r r kernels from 
testcrosses of RrRst heterozygotes s invariably are weakly 
pigmented. RT ii is termed paramutable, while a is de- 
scribed as paramutagenic. 

This report describes the paramutagenic action, and 
the mutation spectrum, of a group of self-colored (R*°) 
mutants from stippled. 
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nr mutants exhibited a continuous array of levels of 
paramutagenic action. rgr8?? x R®°R*o'o' testcrosses 
showed that 43% of 83 Rs¢ mutants studied were equal to 
stippled in paramutagenic action; 19% were non-para- 
mutagenic, and the remaining RSC mutants were paramuta- 
genic, but at various levels intermediate between these 
extremes. 

Level of paramutagenic action was a highly reproducible 
property of all R°* alleles subsequently retested. 

Different levels of paramutation in R®°°R* heterozygotes 
were not due to differences in paramutability of R™. The 
heritable alteration of R* in R°°R* heterozygotes was spe - 
cific and quantitative in n nature; paramutant forms of R* 
were obtained which formed a continuous array in terms of 
aleurone pigmenting effect. 

The occurrence of strongly paramutagenic R*°° alleles 
shows that paramutagenicity is independent of the stippled 
phenotype. Coincidence of alterations in the stippled 
phenotype and paramutagenicity shows, however, that para- 
mutagenicity is intimately associated with the R region. 
The two alterations, in certain instances, occurred as con- 
sequences of a single mutational event. 

Highly variable paramutagenic action appeared to be an 
inherent characteristic of certain R°© mutants. Variability 
between kernels on a single testcross ear was due, in part, 
to differential heritable alteration of R* in gametes from a 
single plant. Occasional extreme differences between test - 
crosses of sib male plants were not due to heritable differ- 
ences in the R*°“ allele. 

A paramutant R* allele may undergo secondary altera- 
tion. A progressive decrease was found in the aleurone 
pigmenting effect of R* alleles maintained heterozygous 
with certain R®° mutants for one, two and three sporophytic 
generations. 

The occurrence of paramutation during endosperm de- 
velopment was demonstrated by testcrosses of R°°R® het- 
erozygotes on rvl/r rg and r8I/r: r™ pistillate parents. “(rrI 
and rsI are near- -colorless, paramutagenic alleles, while 
rr and r& are colorless, non-paramutagenic alleles.) Ker- 
nels of R&rirl endosperm genotype were less pigmented 
than kernels of R&r r endosperm genotype in all compari- 
sons. This result was observed only when the R®& allele 
had initially been slightly reduced in pigment -producing 
action in heterozygotes with very weakly paramutagenic 
R*° alleles. The observed difference between endosperm 
genotypes was quantitative rather than discrete, and these 
secondary alterations of R during endosperm development 
suggest that paramutation is a continuous cumulative proc- 
ess occurring in somatic cells. 

The R°°83 allele, but not other R°© mutants initially 
classified non-paramutagenic, had a subliminal paramuta- 
genic effect. 

Of 17 independent mutations of R** alleles, only one 
was a completely colorless mutant. This mutant was non- 
paramutagenic, although derived from a paramutagenic R°° 
allele. Expression of paramutagenicity, therefore, may 
require association of the property with an R allele of pos- 
itive phenotypic effect. La 

Other mutations were to alleles of intermediate levels of 
aleurone color expression, including near-colorless, dosage 
dependent hypomorphs, and dosage dependent, self-colored 
alleles. A single mutant, which was paramutagenic like its 
parent R*° allele, gave the Navajo pattern of aleurone pig- 
mentation. This mutation spectrum is unusual for R alleles. 





The over-all mutation rate for the 98 R*© alleles 
studied was 17/1,138,569 or 0.15 x 10™*, 
Microfilm $2.75; Xerox $7.20. 151 pages. 
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Chairman: Robert K. Vickery, Jr. 


The purpose of this experimental study is to investigate 
cytogenetically the facts behind speciation and the patterns 
of evolution in the Mimulus glabratus complex of section 
Simiolus of the genus Mimulus (Scrophulariaceae) and to 
analyze the relationships of this complex to the other three 
complexes of the section. 

The members of the M. glabratus complex are widely 
distributed from the mountains of California eastward to 
Texas and Michigan and from Northern Utah southward to 
Chile and Argentina. They vary greatly in size, especially 
the leaves, calyces and corollas. The leaves may be ses- 
sile or have well developed petioles. They may be acute 
or broadly rounded, dentate or entire. The plants may be 
wholly glabrous or they may bear varying amounts of pu- 
bescence. Some of the members are closely similar to 
each other whereas others are highly dissimilar. Some of 
the species and varieties consist of numerous, morpholog- 
ically and ecologically varied populations whereas others 
are essentially uniform. A detailed study of these diverse 
types and their relationships to each other becomes an in- 
volved genetical problem. 

In order to carry out the purpose of this study, to elu- 
cidate the patterns of evolution in the M. glabratus group, 
typical living representatives of as many as possible of the 
entities of the complex were gathered and grown in the 
University greenhouse for study and experiment. These 
plants were carefully compared morphologically. Their 
chromosome numbers were determined using an acetocar- 
mine smear method. Carefully selected representatives 
were crossed to locate any crossing barrier that may 
exist in the complex. The fertility of the resulting hybrids 
was determined in order to gauge the strength of any 
crossing barriers operative at this stage of hybridization. 
Lastly, the pairing behavior of the Chromosomes of the 
various F, hybrids was analyzed in order to evaluate the 
genome relationships within the Mimulus glabratus com- 
plex and between the different complexes of the section. 

On the basis of crossing results, the cytological analy- 
ses, the comparative morphology and the geographical 
distribution of the various entities of the section, M. gut- 
tatus with n=14 chromosomes appears to be the basic spe- 
cies of the group. The Mimulus glabratus complex and the 
other complexes of the section, as well, apparently evolved 
from it. The center of origin of the section is considered 
to be in California because maximum variability occurs 
there. The members of the Mimulus glabratus complex 
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have spread extensively eastward and southward from the 
center of origin. 

As the groups spread they accumulated gene and chro- 
mosomal differences or, more probably, as they evolved 
such differences they were able to invade new habitats fur- 
ther and further removed from the center of origin. The 
apparently ancestral n=14 form still occurs in California. 

The highly similar n=15 form occurs in the Great Basin 
and Mexican Plateau and probably arose by aneuploidy from 
the California form. The n=30, 31 forms of the Mexican 
highlands are so morphologically similar to the n=14, 15 
forms as to suggest their autopolyploid origin. The n=30 
forms of the Great Plains, Southwestern United States and 
north-central Mexico are markedly dissimilar from the 
other forms and from each other but possess the common 
genome. They probably arose repeatedly by allopolyploid 
combinations involving at least one M. glabratus parent. 
The South American n=45, 46 forms are morphologically 
different from all the North American forms but possess 
the basic n=14 genome common to the whole group. In ad- 
dition some of their second genome chromosomes are ho- 
mologous to those of the second genome in the n=30 forms. 
Probably the South American forms arose by allopolyploidy 
involving the n=30 forms as one parent. Frequently popu- 
lations at the same chromosome level have accumulated 
cryptic structural chromosome differences that prevent 
chromosome pairing as well as gene mutations which 
change their morphology. Both types of mutation probably 
contributed to the crossing barriers that occur between 
populations at the same chromosome levels. 

The patterns of evolution of the Mimulus glabratus com- 
plex involve an intricate interaction of anenploidy, poly- 
ploidy, cryptic structural differences of the chromosomes 





and the accumulation of gene mutations. Initially the M. 
glabratus complex was thought to consist of only two spe- 
cies but now, tentatively, eight or possibly ten species can 
be recognized. 
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Ten translocations which had been obtained from hap- 
loids of Triticum aestivum (n = 21) were identified as to 
the chromosomes involved. Of these ten translocations and 
three more previously analyzed by Sears, nine were found 
to include homoeologous chromosomes and only four to in- 
clude non-homoeologous chromosomes. Homoeologues are 
chromosomes related to each other by virtue of their origin 
from the same chromosome of an ancestral species. There 
are seven groups of.three homoeologues in hexaploid wheat, 
each group being comprised of one chromosome from each 
of the three genomes, A, B, and D. 

Since only ten percent of the translocations could be ex- 
pected to involve homoeologous chromosomes on the basis 








of random inclusion, the fact that nine of thirteen invo'ved 
homoeologues strongly supports the idea that the translo- 
cations arose mostly as a result of pairing and crossing 
over between homoeologous chromosomes in the haploids. 
Each two chromosomes involved presumably had an inter- 
calary homologous segment in common. Of the nine trans- 
locations involving homoeologues, four included chromo- 
somes VI and XIX, two included II and XX, two included XI 
and XXI, and one included XII and XVI. Since chromo- 
somes VI and XIX are among the shortest of the wheat 
chromosomes, it is clear that long chromosomes are not 
necessarily included in translocations more frequently 
than short ones. Of the four translocations which involved 
non-homoeologous chromosomes, IV-XII, II-VIII, [X-XI, 
and VI-XVIQJ, all but the last included chromosomes that 
belong to the same genome. 

On the basis of the pairing of known telocentric chro- 
mosomes in hybrids with an amphidiploid of T. boeoticum 
(AA) x Aegilops squarrosa (DD), chromosomes XIV, XIII, 
XII, IV, IX, VI and XI were placed in the A genome and the 
chromosomes, I, II, III, IV, VII, V, X and VII in the B 
genome. 

In the F, of monotelo-V x AADD, it was found that the 
34-chromosome plants deficient for chromosome V showed 
much better pairing than the 35-chromosome plants. This 
was interpreted as due to the fact that chromosome V car- 
ries a gene or genes for asynapsis. This was confirmed in 
the F, of mono-V x T. boeoticum and by Riley in a 20- 
chromosome haploid deficient for chromosome V. The 
asynaptic effect of chromosome V has further been con- 
firmed in the F, of mono-V x 4n T. boeoticum (AAAA), x 
the amphidiploids Ae. umbellulata-bicornis (C'CUsbs>) and 
umbellulata-uniaristata (CUCY M¥'M2), and x S. cereale, 
and by Riley, et.al. in the F, of mono-V x Ae. longissima 
and S. cereale. These findings are interpreted as suggest- 
ing that a gene mutation (or mutations) has occurred on 
chromosome V that restricts chromosome pairing to com- 
pletely homologous chromosomes, and eliminates pairing 
between homoeologous chromosomes. 
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THE GENETIC BASIS OF SOMATIC 
DAMAGE PRODUCED BY RADIATION IN 
THIRD INSTAR LARVAE OF 
DROSOPHILA MELANOGASTER 


(Order No. 61-4474) 


Wolfram Ostertag, Ph.D. 
Indiana University, 1961 





1. Somatic damage to Drosophila melanogaster larvae 
can be attributed to loss of chromosomes via the breakage- 
fusion-bridge-loss process. 

2. Loss of any chromosome is important in contributing to 
somatic radiation damage only as long as it leads to the forma- 
tion of cells having no homolog or only a deficient homolog. 

3. This has been shown for the X chromosome. The 
females have a higher radioresistance than the males 
through all dosage ranges tested. 

4. This differential sensitivity is expressed throughout 
the subsequent life of the flies until death of the whole ir- 
radiated generation. 
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5. This principle has been confirmed for flies having a 
heterozygous deficiency in one of the second chromosomes. 
These flies show a higher radiosensitivity than do compa- 
rable flies carrying no deleted chromosome. 

6. An experiment similar in principle, involving an in- 
sertion in chromosome III “covering” a deficiency either 
hemizygous or homozygous in the X chromosomes showed 
that loss of a third chromosome, as long as a functional 
homolog is present, is not in itself lethal to the cell or 
damaging to the fly, but is lethal if it “uncovers” a defi- 
ciency in another chromosome. 

7. The greater the effective breakability of a chromo- 
some the higher is the resulting induced mortality. Our 
evidence indicates that the radiosensitivity of the auto- 
somes is roughly twice that of the X chromosomes. In- 
crease in the effective breakability of the X chromosome 
by adding pieces of the Y to it or by using attached-X chro- 
mosomes is also effective in increasing the radiosensi- 
tivity of the flies. 

8. The presence of a ring-X in females heterozygous 
for it and for a deleted rod, or in males, leads to a higher 
radiosensitivity than in flies having a normal rod-X in 
place of the ring. This result, which confirms earlier find- 
ings by Oster, is to be expected on this interpretation, 
since it is known that ring chromosomes in germ cells are 
more easily lost after application of X-rays. 

9. The effect of post-treatment of the irradiated larvae 
with nitrogen increases the differential sensitivity toa 
level 33% higher than in the irradiated but non-treated 
larvae. This effect was to be expected, inasmuch as an- 
oxia after irradiation has been found in other work to keep 
breaks open for a longer time. 

10. A simple model can be developed explaining the ac- 
tion of radiation in producing somatic damage all through 
the life of the fly. This model is, so far as known to us, 
the only one which can satisfy all the above experimental 
results. (Unpublished mathematical model.) 

11. The present results leave no major role for the cy- 
toplasm or other non-chromosomal components in the 
causation of somatic radiation damage in Drosophila larvae. 

12. Other genetic effects than breakage by radiation can 
play a minor role at most in the effects dealt with and were 
not detectable in these experiments. 
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OF THE HIND-GUT OF FIDDLER CRABS 
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University of Virginia, 1961 


The hind-gut of fiddler crabs extends from the thorac- 
icoabdominal junction to the anus and is lined internally by 
a cuticle armed with delicate microtrichia. This cuticular 
lining is continuous with that of the telson. 

Cephalic enlargements of four longitudinal folds of the 
gut wall form at the anterior extremity of the hind-gut. 
Within these valves are rather prominent blood sinuses. 
The filling and exhausting of these sinuses within the valves 
appears to control the passage of food from the mid-gut 
into the hind-gut. 





Underlying the cuticle is a simple columnar glandular 
epithelium which probably serves as a merocrine organ 
producing the cuticle. This epithelial layer rests upon a 
lamillated basement membrane. Distal to the basement 
membrane are connective tissue sheets and fibers among 
the interstices of which are cushion cells. Part of the 
former elements are believed to arise from degenerate 
cushion cell “ghosts” upon the walls of which collagen has 
been deposited. 

Striated circular, oblique and longitudinal muscle fibers 
are associated with the hind-gut. Some of the latter mus- 
cles terminate on the cuticle by tonofibrils. The opening 
of the anal aperture is apparently controlled by two ab- 
dominal skeletal muscles. 

Associated with the hind-gut are two compound acinar 
gland units, the more massive saddle-like cephalic intes- 
tinal gland and a similar (in structure) but more diffuse 
caudal intestinal gland. Each acinus consists of a central 
cell containing intracellular ducts surrounded by a cluster 
of pyramidal secretory celis. There is some evidence 
that these glands are holocrine in nature but there is little 
evidence of age-serial degeneration. New units are formed 
from clusters of prosecretory cells, after being invaded by 
a central cell, which enlarge, withdraw their nuclei cen- 
trifugally and finally take on their characteristic pyram- 
idal shape. Degeneration may be noted by an increase in 
the vacuolation of the cells after they have shed their se- 
cretion(s) and the progressive pycnosis of the nucleus. No 
reconstruction of degenerate units was observed and thus 
it is concluded these glands are holocrine. 

The secretion(s) passes from the acinar units to the 
hind-gut via ducts which open into the latter on raised cu- 
ticular papillae which are restricted to a narrow band in 
the cephalic region but in the region of the caudal intestinal 
gland, these papillae are irregularly arranged and widely 
dispersed. 

At the junction of the mid-gut and the hind-gut the pos- 
terior tubular gland is located. This tubular gland is prob- 
ably entodermal in origin and opens into the posterior ex- 
tremity of the mid-gut. This merocrine gland is lined by 
a pseudostratified glandular columnar epithelium which 
bears a prominent brush border. Two types of cells are 
found here--(1) those which are actively secreting and 
(2) generative cells which through divisions and elongation 
add to the secretory layer and increase the over-all length 
of the gland. 

It is postulated that the posterior tubular gland pro- 
duces an enzyme(s) which activates the mucopolysaccha- 
ride secretion(s) of the cephalic intestinal gland. The re- 
sult is a hyaline substance which binds the fecal material 
into pellets and acts as a lubricant to the passage of this 
waste through the hind-gut. 

Histochemical data on the various units of the hind-gut 
are presented which support the postulated functions at- 
tributed to the several cellular components. 
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The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8% inches; the number of pages in the manuscript. Please order copies by number. 





BIOLOGY-GENETICS 1367 





RESPONSE TO SELECTION AS REFLECTED 
IN POPULATION PERFORMANCE AND 
COMBINING ABILITY IN MICE 


(Order No. 61-3681) 


Gunther Wolfgang Rahnefeld, Ph.D. 
University of Minnesota, 1961 


Adviser: Ralph E. Comstock 


The primary objective of the study was to determine 
whether selection based on purebred performance would 
work genetic changes that are beneficial relative to cross- 
bred performance. A secondary objective was to estimate 
the various genetic and phenotypic parameters in the pure- 
bred and crossbred populations that are pertinent relative 
to the problem of optimum procedure for the genetic im- 
provement of crossbreds. These parameters include 
(1) Components of variance for post-weaning growth rate 
in both the purebred and crossbred populations; (2) Analo- 
gous components of covariance between sexes; and (3) Co- 
variance between purebreds and crossbreds that can be 
attributed to a common sire in the two populations. Esti- 
mates of heritability and genetic correlations were obtained 
from the various estimates of variance and covariance 
components. 

Selection for a single trait, post-weaning growth rate 
(weight increase from 18-42 days of age) was exercised in 
a segregating population derived from a cross of two in- 
bred lines. All sires employed in the segregating popula- 
tion were also mated to females of an inbred line unrelated 
to either of those contributing to the segregating population. 
The results of seven generations of data are presented in 
this study. 

Actual population changes brought about by selection in 
the purebred population were evaluated in terms of the 
mean deviations of purebred and crossbred growth from 
the mean growth of the control population (a highly homo- 
zygous population not subject to genetic change of a signifi- 
cant rate). The estimate of heritability in the control pop- 
ulation is -.007 t .05. The estimate of heritability and 
information from selection differentials in the control pop- 
ulation offers no reason to believe that more than trivial 
changes have taken place in the average genotypic value of 
the control population. 

The best estimate of heritability in the purebred popu- 
lation obtained using information from components of vari- 
ance and parent-offspring covariance is .17 t .06. The 
estimate of heritability in the purebred population from se- 
lection response (realized heritability) is .13 ¢ .05. 

The estimate of genetic covariance between pure-line 
parents and crossbred offspring is .25 + .05. The genetic 
correlation between purebred and crossbred half-sib fam- 
ilies from the same sire is high indicating that selection 
based on purebred performance would be relatively effec- 
tive in improving the crossbreds. 

Close agreement exists between predicted and realized 
progress for the purebred population. Poor agreement exists 
between predicted and realized progress in the crossbreds. 

Realized progress in the crossbred population was ap- 
proximately half that for the purebred population suggest - 
ing that gene action is of the additive nature. 

Progress in the crossbred progeny from individual se- 
lection based on purebred performance is predicted from 
parameter estimates to be .20 grams per generation. Po- 
tential progress in the crossbred progeny from selection 





based on crossbred performance is predicted from param- 
eter estimates to be .13 grams per generation. Thus it is 
possible at this stage to arrive at a definite conclusion 
concerning the type of selection that is most effective for 
crossbred improvement. The first generation of selection 
based on purebred performance appeared very effective 
relative to improvement of the cross. 

Information from all available sources suggests that 
genetic correlations between growth of males and females 
is somewhat less than perfect but relatively high. 
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Natural resistance to Arbor B encephalitides in certain 
strains of mice has been shown to be an inherited char- 
acter. Although this virus resistance is apparently deter- 
mined by inheritance of a certain genotype, the mechanism 
through which inherited virus resistance is expressed has 
not been described. The purpose of the present study was 
to discover the phenotypic expression of genetic factor(s) 
conferring virus resistance. 

The pattern of inheritance of Arbor B virus resistance 
was examined by cross-breeding genetically resistant PRI 
mice and susceptible C3H/He mice. The results of these 
experiments confirmed previous observations that the 
character conferring resistance to Arbor B encephalitides 
was dominant, unifactorial and autosomal in nature. Crea- 
tion through backcross breeding of an Arbor B virus- 
resistant strain coisogenic with C3H/He mice indicated 
that the single dominant factor could be grafted onto an- 
other genotype without altering the character of its expres- 
sion. High incidence of spontaneous mammary adenocar- 
cinoma development in the virus-resistant coisogenic 
mouse strain suggested that the gene conferring Arbor B 
virus resistance did not affect susceptibility to the milk 
tumor agent. 

The course of Arbor B virus infection in susceptible 
mice and resistant BRVR or PRI mice after exposure to 
West Nile or 17D strain of Yellow Fever virus was com- 
paratively studied. Consideration was given to the possible 
role of fever, of rapid appearance of specific neutralizing 
antibody, and of non-specific serum inhibitors in the mech- 
anism of inherited virus resistance. Each of these factors 
was shown to play no role in the differential response of 
resistant and susceptible mice to Arbor B viruses. Inves- 
tigations into the production of interferon in vivo indicated 
that interferon was produced in significant amounts in 
brain tissue of susceptible mice after exposure to West 
Nile virus, while no interferon was detected in brain tissue 
of resistant BRVR mice after virus inoculation. Thus it 
appeared that the rapid production of interferon was not the 
mechanism through which the gene for Arbor B virus re- 
sistance was expressed in BRVR and PRI mice. 

Search for the basis of inherited natural resistance re- 
sulted finally in the discovery that certain cells, described 
in this study as macrophages, were of paramount importance 
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in determining the outcome of Arbor B virus infections. 
When infected with West Nile virus and maintained in vitro, 
the macrophages from susceptible mice were shown to sup- 
port virus multiplication, to phagocytose viral antigen, and 
to lyse upon exposure to high concentrations of infective or 
inactivated West Nile virus. In contrast, macrophages 
from the resistant mice did not support virus replication, 
displayed less phagocytic activity toward viral antigen, and 
were relatively resistant to the lytic effects of West Nile 
virus. 

The responses to Arbor B viruses of other tissues from 
resistant and susceptible mice were also examined under 
in vitro conditions. When comparing the virus yield from 
kidney and lung cell cultures after in vitro exposure to 
West Nile virus, it was found that these cells from resistant 
and susceptible mice supported virus replication at the 
same level. However, fluorescent antibody studies indi- 
cated that fewer of the resistant mouse kidney cells con- 
tained viral antigen than susceptible mouse kidney cells. 
The meaning of this difference in intracellular antigen is 
not clear, but it would appear that the role of systems other 
than the reticulo-endothelial system (RES) in inherited 
virus resistance is probably a minor one. 

The conclusion that the response of the RES probably 
determines the outcome of virus infection in resistant mice 
is further substantiated on one hand by the successful sup- 
pression of virus resistance by treatments deleterious to 
the RES, and on the other hand, by the successful transfer 
of virus resistance to susceptible mice via cells from the 
RES of normal genetically resistant mice. 

The expression of the single dominant autosomal factor 
for Arbor B virus resistance appears to be found at the 
cellular level in certain of the macrophages in the geneti- 
cally-resistant mouse. 
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The objective of this study was to estimate the genetic 
relationships which exist between postweaning growth rate, 
measured in the dam, with each of the following traits 
which were measured in the offspring: 1) efficiency of feed 
utilization, 2) litter size at birth (of female offspring), and 
3) average pig weight in a litter at weaning. 

The data were taken from records of the Minnesota 
Swine Breeding Project in cooperation with the Regional 
Swine Breeding Laboratory of the United States Department 
of Agriculture. 

For the investigation of the genetic relationship between 
growth rate and feed efficiency, 964 pairs of observations, 
representing 401 sire groups, were available. The feed 
efficiency figure used was the average amount of feed con- 
sumed per 100 pounds gain for the entire litter between 
weaning and final weight. It is known that feed efficiency 





values are influenced by weight of the animals while on 
test. For this reason, gross feed efficiency figures were 
adjusted to an average weight while on test. Growth rate, 
in the study of all three genetic relationships, was taken as 
the average daily gain between weaning at 56 days and final 
weight at 140, 154, 168, or 180 days of age. 

The study of the genetic relationship between growth 
rate and litter size involved a total of 1167 pairs of obser- 
vations, representing 331 sire groups. Litter size of the 
female offspring was measured as the number born alive. 

To obtain an estimate of the genetic correlation be- 
tween growth rate and weaning weight, a total of 2204 pairs 
of observations, representing 624 sire groups, were avail- 
able for study. Weaning weight, as mentioned previously, 
was the average pig weight in a litter at weaning. 

The statistical analyses employed in estimation of the 
genetic parameters were conducted in a manner that elimi- 
nated effects of year, line, station, and age of dam at time 
of farrowing. 

The sire components of variance for each of the vari- 
ables measured on the offspring (feed efficiency, litter 
size, and weaning weight) were estimated from the mean 
squares in the analyses of variance. The estimate of ad- 
ditive genetic variance for growth rate was computed as 
the product of a heritability estimate for growth rate, .25, 
(obtained in a separate study) and the total phenotypic var- 
iance for growth rate in an unselected population of Minne- 
sota swine, .0444, (obtained in a second separate study). 
Estimates of the additive genetic covariance were obtained 
as the total mean product between growth rate of dam and 
another variable in the offspring divided by the ratio of 
total variance for growth rate in the selected population to 
total variance in an unselected population. The purpose of 
this division was to offset the reduction in the covariance 
estimate resulting from selection for growth rate in the 
population under study. 

Estimates of genetic covariances and sire variance 
components did not vary significantly among the popula- 
tions of pigs from which data were obtained. Hence, in- 
formation from all data was pooled to provide a single, 
more reliable estimate of each parameter. 

The genetic correlations were then computed as the 
ratio of the estimate of total additive genetic covariance to 
the square root of the product of the appropriate estimates 
of total additive genetic variance. 

Estimates of the genetic correlations obtained between: 
1) growth rate and feed efficiency, TGyy,? 2) growth rate 


and litter size at birth, rg, ~~ and 3) growth rate and 


average pig weight ina litter at weaning, TGxy,» Were 


-.22, .06, and .47 respectively. 
Microfilm $2.75; Xerox $3.80. 66 pages. 
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THE BIOLOGY OF THE FOXGLOVE APHID, 
MYZUS SOLANI (KLTB.), IN NORTHEASTERN 
MAINE WITH OBSERVATIONS ON ITS HOST 
PLANTS, DISTRIBUTION, AND MODE OF 
OVERWINTERING IN NEW JERSEY. 


(Order No. 61-4223) 


Herbert Edwin Wave, Ph.D. 
Rutgers University, 1961 


Major Professor: Dr. John B. Schmitt 





Studies on the ontogeny and population dynamics of 
the foxglove aphid, Myzus solani (Kltb.), conducted in 








Maine on hawkweed, Hieracium sp., determined the 
occurrence time of several seasonal phenomena in the 
aphids’ annual cycle and established population growth 
trends. 

Data on the distribution, host plants, and mode of over- 
wintering of a New Jersey strain of the foxglove aphid 
were obtained from studies in New Jersey. These studies 
indicated that the aphid was more prevalent in the northern 
half of the State; that many plants serve as hosts; and that 
the aphid overwinters as apterous viviparae. Further 
north the aphid overwinters as eggs. 

Microfilm $2.75; Xerox $5.00. 96 pages. 
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INVESTIGATIONS IN THE TRIBE 
ZEPHYRANTHEAE OF THE 
AMARYLLIDACEAE (TAXONOMIC AND 
CYTOLOGICAL STUDIES OF COOPERIA, 
ZEPHYRANTHES AND OF RELATED 
AND DERIVED TAXA). 


(Order No. 61-4541) 


Raymond Osbourn Flagg, Ph.D. 
University of Virginia, 1961 








The account of the derivations of the yellow-flowered 
cooperias (C. smallii and C. jonesii), although brief, is re- 
garded as the most important contribution of the work. 
Complementary to the chief problem, a history of the 
Amaryllidaceae is presented (with particular emphasis on 
a American gerera of the Zephyrantheae), the genus 

ooperia (7 species) is monographed, the genus Zephyr- 
ee (40 species) is reviewed, and knowledge about arti- 
ficial intergeneric hybrids in the Zephyrantheae is sum- 
marized. 

Both C. smallii (2n = 53, 54, 58, 70, 72), restricted to 
the Brownsville area of the lower Rio Grande Valley, and 
C. jonesii (2n = 48, 72), from the Texas coastal bend area, 
are found where C. drummondii (2n = 48, 56, 60, 68, 72) 
and Z. pulchella (2n = 48) occur together. Cooperia smallii 
is intermediate between C. drummondii and Z. pulchella in 
time of bud opening, in perigone color, in filament form, 
in curvature of anthers, sometimes in filament divergence, 
and in the length of critical structures - stamens, perianth- 
tube, ovary, spathe, spathe-tube and pedicel. Cooperia 
smallii is similar to C. drummondii in pollen color, and 
like Z. pulchella in the pattern of locations of inflores- 
cences within the bulb. Similar data show C. jonesii to be 
oe C. drummondii in certain respects while approaching 

Z. pulchella in others. Zephyranthes refugiensis Jones 
Qn = 46, 48) found within a portion of the distribution of 
C. jonesii, is intermediate between C. jonesii and Z. pul- 
chella. 

The predominant form of C. smallii has a somatic com- 
plement of 54 chromosomes that was apparently derived 
from natural hybridization between Z. pulchella and a 
sometimes pedicellate form of C. drummondii with a so- 


























matic complement of 60 chromosomes. Cooperia jonesii 
apparently originated from natural crossing between Z. 
pulchella and C. drummondii, both putative parents with 
sporophytic complements of 48 chromosomes. Zephyr- 








anthes refugiensis obviously arose from backcrossing be- 


tween C. jonesii and Z. pulchella. Origins of chromosomal 
races are discussed. 

An appendix of three parts is included. Part I is com- 
prised of 12 sections which consist of an alphabetical list 
of the generic names and probable synonymy in the Amaryl- 
loideae and classifications of the inferior-ovaried genera 
of the Amaryllidaceae according to de Jussieu (1789), 
Batsch (1802), Herbert (1837), Lindley (1853), Bentham 
and Hooker (1888), Baker (1888), Pax (1888), Pax and Hoff- 
man (1930), Hutchinson (1934, 1959) and Traub (1957, 1961 
unpub.). Part II and Part II, respectively, contain original 
and other pertinent descriptions of species and varieties 
of Cooperia and Zephyranthes. 

Microfilm $4.25; Xerox $15.10. 332 pages. 





THE ACTION SPECTRUM OF THE HILL 
REACTION IN WHOLE ALGAL CELLS 
AND CHLOROPLAST SUSPENSIONS. 
(RED DROP, SECOND EMERSON EFFECT 
AND INHIBITION BY EXTREME RED LIGHT). 


(Order No. 61-4298) 


Rajni Varma Govindjee, Ph.D. 
University of Illinois, 1961 


It is shown that similarly to the quantum yield of photo- 
synthesis the quantum yield of the Hill reaction in whole 
Chlorella cells, and in chloroplast suspensions from Phyto- 
lacca americana (with quinone as oxidant) begins to decline 
above 680 my and 670 mu, respectively. This has been at- 
tributed to the inefficiency of the forms of chlorophyll a 
that absorb light in the long wave part of the chlorophyll a 
absorbing band, (Chl a 690 + 700). This ‘Red Drop’ can 
be prevented in the Hill reaction as well as in photosyn- 
thesis by providing simultaneously light of shorter 
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wavelengths absorbed by the accessory pigments (Emerson 
effect). The action spectrum of the Emerson effect in the 
Hill reaction in Chlorella and in chloroplast suspensions 
shows peaks at 480 my, 520 my, 560 my, 600 my and 650 
my, which can be ascribed to chlorophyll b, peaks at 500 
my and 580 my which are perhaps due to carotenoids, and 
peaks (or shoulders) at 410-420 mu, 440 my, 620 my and 
670 my which are ascribed to Chl a 670 (the peaks corre- 
spond to spectral regions in which this pigment contributes 
most strongly to the total absorption -- peaks on the 
‘fractional absorption curve’ -- these are often — but not 
necessarily —the locations of its absorption peaks). 

In the action spectrum of the Emerson effect in Ana- 
cystis, a blue-green alga, the position of the peaks ‘(at 560 
mu, 610 mu and 640 my) corresponds to the peaks in the 
fractional absorption curve of phycocyanin, and therefore, 
can be ascribed to this pigment. The peak at 670 my can 
be again ascribed to Chl a 670. 

The occurrence of a peak at 670 my in the action spec- 
trum of the Emerson effect is interpreted as evidence that 
simultaneous excitation of two forms of chlorophyll a is 
necessary for efficient photosynthesis, as well as for 
oxygen evolution in the Hill reaction. The accessory pig- 
ments produce peaks in the action spectrum of the Emerson 
effect because they transfer their excitation energy by 
resonance to Chl a 670. 

The quantitative results of this study suggest that not 
only the form Chl a 670, but also the form Chl a 680, is 
‘active’ in the Emerson effect as contrasted to the ‘inac- 
tive’ forms Chl a 690 and Chl a 700 -- because yield of 
photosynthesis as well as of the Hill reaction is still high 
at 680 my and because it was found that “old” cultures of 
Chlorella (10-15 days old), and chloroplasts prepared from 
old leaves of Phytolacca, show a peak in the action spec- 
trum of the Emerson effect in the Hill reaction at 680 my 
and not at 670 mu. 

Negative Emerson effects have been observed at cer- 
tain wavelengths (i.e. mutual inhibition instead of stimula- 
tion was produced by combination of 700 my light beam 
with a light beam of shorter wavelengths). The absolute 
intensity of the 700 my light plays an important role in de- 
termining the sign of the effect. 

A pigment (or two pigments) exist in Chlorella and in 
Phytolacca chloroplasts absorbing light in the extreme red 
region of the spectrum (bands at 740 mp and 760 my). When 
excited simultaneously with the chlorophyll a form (or 
forms) absorbing at 690-700 muy, they cause an inhibition 
of the Hill reaction. In conjunction with excitation of other 
components of the pigment system, such as Chl a 670, the 
excitation of these pigments produces a stimulation in- 
stead of inhibition. 

Microfilm $2.75; Xerox $3.80. 67 pages. 








KARYOTYPE EVOLUTION IN THE LEAFY 
LIVERWORT GENUS FRULLANIA 


(Order No. 61 -4139) 


Grace Eleanor Blanchard Iverson, Ph.D. 
Stanford University, 1961 





To trace the course, and where possible the manner of 
evolution in the leafy liverwort genus Frullania, karyotype 





has been studied in 22 of the 24 North American species, 
and 2 other species, belonging to five of the six subgenera 
(one previously unknown cytologically). Mitotic figures 
were obtained from the gametophyte growing points using 
a “squash” technique with Carnoy’s fixative and aceto- 
orcein stain. From my data, and published illustrations, 
idiographs were prepared of all cytologically known spe- 
cies. 

Changes in karyotype in Frullania are in number of 
chromosomes by aneuploidy and polyploidy, their relative 
lengths, total length of the chromosomes of the set, posi- 
tion of the centromere, heteropycnosis, and reportedly in 
position of the nucleolar organizer. Three chromosome 
irregularities were found in this study: “stickyness” of 
chromosomes, early separation of the short chromosome 
at metaphase, and possible presence of a tenuous secondary 
constriction. 

Karyotype was constant for each species in the mate- 
rial which I studied except in two, in each of which a var- 
iant was found in a collection containing also the normal 
karyotype. In one species the variant is interpreted as 
resulting from a translocation; and in the other a similar 
change would account for the new form. Some differences 
are noted between the karyotype described for the same 
species by different investigators (sometimes using dif- 
ferent techniques). . 

All species known cytologically are here arranged in 
eight karyotype groups. Two karyotypes occur commonly, 
the Thyopsiella-Diastaloba Type (with a long and a short 
chromosome which are positively heteropycnotic, and seven 
euchromatic chromosomes of middle size); and the Tra- 
chycolea Class I Type (with nine chromosomes in the fe- 
male, two long and heteropycnotic, and seven euchromatic 
and of middle size; and in the male eight chromosomes, 
one long and heteropycnotic, and seven euchromatic and of 
middle size). Six other karyotypes have been found rarely, 
three discovered in my study, and one confirmed in North 
American plants. Most of the known karyotype variation 
in Frullania is in the subgenus Trachycolea. As others 
have pointed out, the Thyopsiella-Diastaloba karyotype 
must have given rise to the Trachycolea Class I Type 
within the genus Frullania. This vigorous new line of de- 
velopment may be linked to the main line through ancestors 
of a group of North American species which are mostly 
monoicous and were found in my study to have divergent 
karyotypes. 

Position of secondary constrictions and the reportedly 
different location of the nucleolar organizer in the two 
most common karyotypes, Thyopsiella-Diastaloba and 
Trachycolea Class I, do not necessarily indicate that the 
dissimilar nucleolar chromosomes are homologous, and 
thus the long, heteropycnotic chromosomes phylogeneti- 
cally unrelated. 

The karyotype groups in Frullania agree in part with 
those based on morphology (the subgenera and sections). 
Within the subgenus Trachycolea, cytological findings have 
upheld the morphologically determined relationships be- 
tween species or small groups of species, and especially 
in the North American species, they aided in further de- 
fining relationships. 

Changes in karyotype in Frullania are comparable with 
those which have occurred in other bryophytes and in the 
vascular plants. 

Microfilm $2.75; Xerox $8.40. 184 pages. 
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INFLUENCE OF VERNALIZATION AND 
PHOTOPERIODISM ON FLORAL 
RESPONSE OF MELILOTUS SPECIES 


(Order No. Mic 61-2261) 


Michael John Kasperbauer, Ph.D. 
Iowa State University of Science and Technology, 1961 





Supervisors: W. E. Loomis and I. J. Johnson 


An investigation of the floral response of several in- 
bred strains and local varieties of Melilotus alba and 
Melilotus officinalis was conducted in the greenhouse and 
in the field at Ames, Iowa (42° 00'N, 93° 39'W). The effects 
and possible interactions of photoperiod, vernalization, and 
plant age on flowering were investigated. The effect of 
light quality on flowering of a particularly sensitive inbred 
strain was also studied. 

Photoperiod was the most influential environmental 
factor governing the flowering of the varieties and inbred 
strains that were investigated. All of the plants flowered 
readily when exposed to photoperiods of 20 hours or longer. 
Some varieties and strains flowered on shorter photope- 
riods. The critical photoperiod for flowering was altered 
by vernalization and plant age. 

Exposure of biennial M. alba and M. oificinalis in the 
field or greenhouse to a period of relatively low tempera- 
tures resulted in vernalization and in a lowering of the 
critical photoperiod for flowering. Both vegetatively prop- 
agated plants and those grown from seed responded simi- 
larly to low temperature vernalization. Non-vernalized 
biennial plants flowered as early as vernalized biennial 
plants under continuous light. Vernalization, however, re- 
duced the critical photoperiod, and only the vernalized 
plants flowered under natural summer photoperiods of 
about 15 hours. 

Plants of biennial strains that were exposed to long 
photoperiods and flowered in the seeding year did not de- 
velop large taproots or normal crown buds. The develop- 
ment of large taproots and crown buds on first year bien- 
nial M. alba and M. officinalis plants was governed by 
exposure to short photoperiods, irrespective of the warm 
(70°F minimum) or natural cool autumn temperatures used. 

The critical photoperiod for flowering was altered by 
plant age. When non-vernalized cuttings and seedlings of 
the same strain, size, and pre-experimental treatment 
were compared, the cuttings flowered earlier, or on shorter 
photoperiods. Seedling age also influenced response to 
photoperiod. On 20- and 24-hour photoperiods, plants that 
were 105 days of age flowered in fewer days than plants 
that were 15 days of age at initial exposure to the experi- 
mental photoperiods. However, the younger plants flow- 
ered at a smaller size, and at a younger actual plant age. 

One inbred strain flowered profusely under natural 
summer photoperiods only if the sunlight was filtered 
through greenhouse glass which removed wave lengths of 
less than 3300 A. When plants of this strain were flower- 
ing in the greenhouse before transfer to the field, the rate 
of flowering diminished under field conditions and the 
plants reverted to a vegetative condition. Plants that re- 
mained in the greenhouse flowered profusely throughout 
the season. Microfilm $2.75; Xerox $5.80. 117 pages. 











A TAXONOMIC ANALYSIS OF SECTION 
ATHELE B. & G. OF THE GENUS 
CORTICIUM PERS. EX S.F. GRAY. 


(Order No. 61-4336) 


Anthony Eugene Liberta, Ph.D. 
University of Dlinois, 1961 


Members of section Athele of the genus Corticium and 
other species reported to be related to this section have 
been critically analyzed to determine their taxonomic re- 
lationships. The genus Xenasma Donk, originally com- 
posed of six species having Athele-like characteristics, 
has been accepted as a natural taxon and the membership 
of the genus increased to twenty species. The manner of 
basidial proliferation, the basidial morphology, and the 
condition of the hyphae were found to be a taxonomically 
significant combination of characteristics in determining 
the limits of the genus. Three former species have been 
excluded and two new species have been described. 

The genus Paullicorticium J. Eriks., composed of two 
species closely related to section Athele, has also been 
accepted as a natural taxon, and its limits determined by 
a combination of characteristics similar to that used for 
Xenasma. Two new species have been described and one 
species has been transferred to the genus. Species that 
have been excluded from either Xenasma or Paullicorti- 
cium have been redescribed and illustrated. 

Microfilm $2.75; Xerox $5.20. 103 pages. 








EFFECTS OF GAMMA IRRADIATION AND 
PHOTOINDUCTION ON AUXIN LEVELS 
DURING VEGETATIVE AND REPRODUCTIVE 
GROWTH OF THE STRAWBERRY 


(Order No. 61-4208) 


James Norman Moore, Ph.D. 
Rutgers University, 1961 


Major Professor: Dr. L. Fredric Hough 


This study was divided into two parts. The first experi- 
ment was designed to determine the relationships between 
high energy irradiation effects on native auxin levels and 
vegetative and reproductive growth responses of the straw- 
berry. In the second experiment, a study was made of the 
fluctuation of native auxins during short-day photoinductive 
treatments. 

Gamma irradiation for 42 days at a daily dose rate of 
1000r resulted in an initial reduction in auxin levels in the 
plant. Recovery of auxin levels was complete 7 days fol- 
lowing the end of treatment. 

Plants which had previously received 500 and 1000r/day 
of gamma irradiation for the 42 day treatment period were 
less sensitive to growth suppression and depressed auxin 
levels induced by short photoperiods than were plants which 
had received 0 or 100r/day. A greater number of consecu- 
tive short-day cycles were required for floral induction to 
occur in plants having previously received 500r/day of ir- 
radiation for 42 days, Plants which had received 1000r/day 
failed to flower after receiving 49 consecutive short-day 
inductive cycles, while control plants were induced after 
21 cycles. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 





1372 


BOTANY 





A stimulation of the total number of flowers produced 
resulted from 100r/day of gamma irradiation, while 500r/ 
day resulted in a marked reduction in flower production. 

Emergence of inflorescences occurred sooner in in- 
duced plants placed under long photoperiods than in plants 
in short photoperiods. 

Leaf expansion and petiole growth was suppressed by 
all irradiation treatments and by short photoperiods. There 
was no effect on leaf emergence. The daily dose rate was 
more important than total dose in inhibiting runner produc- 
tion and petiole elongation. 

The most active growth promoting substances as deter- 
mined by the Avena first internode test were found at Rf 
0.2-0.6 following chromatography. Evidence was obtained 
which indicates that the auxin content of plants is influ- 
enced not only quantitatively but also qualitatively by the 
environment in which the plant is growing. Initially, auxin 
levels increased when plants were placed in short days but 
a major decrease in auxin levels occurred at or near the 
time of floral induction. Following induction, auxin levels 
again increased regardless of the length of the photoperiod. 
It is proposed that auxin levels decrease in short days as 
a result of floral induction and are not themselves causa- 
tive factors in induction. 

Growth suppression as a result of irradiation and short- 
photoperiod treatments was not associated with auxin 
levels. The possible role of other factors in controlling 
vegetative growth is discussed. 

Microfilm $2.75; Xerox $4.80. 93 pages. 


THE AQUATIC HYPHOMYCETES OF THE 
EASTERN UNITED STATES 


(Order No. 61-3463) 


Ronald Herman Petersen, Ph.D. 
Columbia University, 1961 


Although considerable work had been done with the 
aquatic Fungi Imperfecti in Europe and Africa, little atten- 
tion had been paid the group in the United States. For this 
reason, a survey of the species of aquatic Hyphomycetes of 
the eastern United States was undertaken. A total of nearly 


300 collections from 143 localities was made in eight states; 


New York, New Jersey, Pennsylvania, Connecticut, North 
Carolina, South Carolina, Tennessee and Georgia. 

In most cases, decaying plant material was collected 
together with water samples. This material was observed 
in the laboratory as soon after collection as possible. 
Spore production was observed in detail in order to better 
identify and describe the organisms involved. 

Certain factors were found necessary for growth of the 
aquatic Hyphomycetes. These include a suitable substra- 
tum, suitable pH, little competition, and adequate aeration. 
Many of the fungi were successfully cultured and induced 
to sporulate in culture. Sporulation occurred after sub- 
mersion and aeration of portions of colonies on nutrient 
agar. 

Basically, the principal investigators of the group, In- 
gold and Ranzoni, had implemented the taxonomic system 
of Vuillemin (as modified by Mason and Ingold). The group 
was divided generally intotwo large categories, the aleurio- 
sporous and the phialosporous sub-groups (with a very few 





species not fitting into either sub-group). Although this 
system appears to be a fairly natural one, it has obvious 
shortcomings, especially in the classification of certain 
new species found by the author. On the other hand, the 
system set forth by Hughes as an amplification of Vuil- 
lemin’s scheme, and the further elucidation by Tubaki, ap- 
pear at least as natural as Ingold’s and further subdivide 
the imperfect fungi into distinct spore-types so that clas- 
sification of the species of the group is greatly facilitated. 
Although Ingold’s system is employed to some extent, the 
Hughes-Tubaki system is used in the discussion of species 
and genera. 

A key to the known genera and species of aquatic Hypho- 
mycetes is given. Complete distribution and figures of 
every species found by the author are also given. These 
are as follows (in order of their appearance in the disser- 
tation): Trichothecium microaquaticum (Tubaki) comb. 
nov., Lunulospora curvula Ingold, Anguillospora longissima 
(Sacc. and Syd.) Ingold, A. gigantea Ranzoni, A. pseudo- 
longissima Ranzoni, A. crassa Ingold, Centrospora angulata 
sp. nov., Triscelophorus monosporus Ingold, Triscelo- 
phorus magnificus sp. nov., Tricladium intermedium sp. 
nov., T. eccentricum sp. nov., T. splendens Ingold, T. 
gracile Ingold, Tetracladium marchalianum DeWildeman, 
T. setigerum (Grove) Ingold, Articulospora inflata Ingold, 
A. tetracladia Ingold, A. angulata Tubaki forms angulata 
and tetracladia, Dendrospora erecta Ingold, Speiropsis ir- 
regularis sp. nov., Ingoldia craginiformis gen. nov., sp. 
nov., Campylospora chaeto cladia Ranzoni, Casaresia 
sphagnorum Fragoso, Culicidospora aquatica Petersen, C. 
gravida sp. nov., Tetrachaetum elegans Ingold, Clavari- 
opsis aquaticus DeWildeman, Flagellospora prolifera sp. 
nov., F. curvula Ingold, F. (Nectria) penicilliodes Ingold, 
Lemmoniera filiforme sp. nov., L. aquatica DeWildeman, 
Heliscus lugdunensis Saccardo and Therry, Alatospora 
acuminata Ingold, and Varicosporium elodeae Kegel. 

In total, 36 species, representing 21 genera, were found 
during this survey. Of these, 1 new genus, 10 new species, 
and 1 new combination are proposed. 

Microfilm $2.75; Xerox $5.60. 111 pages. 













































































THE TAXONOMY OF LACTUCA 
(COMPOSITAE) IN NORTH AMERICA 
NORTH OF MEXICO 


(Order No. 61-4370) 


Henry William Radloff, Jr., Ph.D. 
University of Illinois, 1961 


This study is a preliminary revision of Lactuca as it 
occurs in North America north of Mexico. No comprehen- 
sive work of the genus has been found. In fact, this is the 
first study on even so limited a scale as this. In this geo- 
graphical area, Lactuca is represented by 15 species and 
30 forms. In addition, three hybrids now are recognized 
and at least two others probably exist. In this study, the 
genus has been divided into six sections as follows: 
Brachyramphus (1 sp.), Mulgedium (3 spp.), Mycelis 
(2 spp.), Lactucastrum (1 sp.), Lactuca (4 spp.), and 
Galathenium (4 spp.). The species in the sections 
Mulgedium, Galathenium and Lactucastrum are natives 
of North America, while the others have been introduced. 
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Each of the eight native species and its forms isaccom- 
panied by a synonymy, bibliography, map of geographical 
distribution, diagnostic description, an abridged citation of 
observed herbarium specimens, citation of type locality, 
and a brief discussion. The introduced species have essen- 
tially the same coverage except that the synonymy is not as 
complete because names referring to plants not of this 
area have not been included, and the geographical distri- 
bution is only for the area of this study. In addition, there 
is a brief portion concerned with the hybrid problem, an 
area that needs extensive additional study. Also included is 
a nomenclatural history, a study of the morphology and geo- 
graphical distribution, and suggested phylogenetic relation- 
ships of the genus as it occurs in North America. 

The following conclusions have been made from this 
study: 


(1) Lactuca muralis and L. stolonifera are not typical 
of the genus and must be further studied to deter- 
mine their affinities. 








(2) Lactuca serriola is the correct name for the spe- 
cies usually called L. scariola, and L. virosa is a 
species distinct and separate from it. 





Two new forms of L. serriola are described and 
the specimens with unlobed leaves are best treated 
as f. integrifolia rather than var. integrata. 





Variations as to leaf shape, indument and color of 
corolla are deemed significant of recognition only 
as forms. 


A new form of L. floridana with distinctly beaked 
achenes is named. 


A lack of distinct features for separating the spe- 
cies L. canadensis, L. graminifolia, L. hirsuta and 
L. ludoviciana has marked this group for further 
study. The suggestion is made that they may actu- 
ally all represent one quite variable species con- 
sisting of four subspecific or varietal categories. 
The species of this section (Galathenium) are 
marked for additional study. 











Three hybrids have been recognized, X L. morsii, 
L. canadensis X ludoviciana and L. canadensis X 
graminifolia. In addition, two other possible hy- 
brids are mentioned but not named because of the 











uncertainty as to their parentage. The hybrid prob- 


lem is another area selected for future study. 
Microfilm $2.75; Xerox $8.60. 189 pages. 





STUDIES ON THE INHIBITION OF 
TOBACCO MOSAIC VIRUS 
INFECTION BY PLANT JUICES, 
GROWTH REGULATORS, AND 
SYSTEMIC INSECTICIDES. 


(Order No. 61-3775) 


Victor Weeraratne, Ph.D. 
University of New Hampshire, 19@1 


Fifty two plant juices, 4 growth regulators and 3 sys- 
temic insecticides were tested for inhibition of tobacco 
mosaic virus infection by Holmes’ half-leaf method, 
utilizing Nicotiana glutinosa as the test plant. The 
juices of Agropyron repens, Dianthus Caryophyllus, Eu- 
phorbia Characias, Avena sativa, Mesembryanthemum 
sp., Pinus sylvestris, Ulva lactuca and a species of 
Rhodophyta inhibited TMV infection between 90% and 100%. 
The juices of Monstera deliciosa, Sanseviera zeylanica, 
Phlomis fruticosa, Aloe succotrina, Scilla sp., Bambusa 
arundinacae, Spartina patens, Festuca rubra, Entero- 
morpha sp., and Cutleria sp. inhibited TMV infection be- 
tween 80% and 90%. All 4 species of marine algae tested 
inhibited TMV infection by 80% or more. 

The commercially available growth regulators tested, 
Indoleacetic acid, Indolebutyric acid and p-Chlorophenoxy- 
acetic acid were not effective as inhibitors of TMV infec- 
tion. The coconut meat extract inhibited TMV infection by 
92%. Three systemic insecticides Dimethoate, Systox and 
OMPA were tested for inhibition of TMV infection, but they 
were not effective as inhibitors. Dimethoate and Systox 
stimulated TMV infection. 

Aging in vitro for 64 days did not reduce the inhibitory 
effect of either A. repens juice or coconut meat extract. 
The juice of A. repens and of coconut meat extract were 
effective as inhibitors when applied to leaves before virus 
inoculation but were not very effective when application 
was delayed until after virus inoculation. The dilution 
of coconut meat extract and the juice of A. repens re- 
duced their inhibitory activity. The inhibitor in A. 
repens is heat-stable and probably nonproteinaceous. 
The coconut meat extract lost its inhibitory activity 
when it was heated at 50°C, but a further increase in 
temperature enhanced the inhibitory activity. Probable 
mechanisms of inhibition are discussed. A review of 
literature covering plant virus inhibitors from plant 
juices, fungi, bacteria, and chemical compounds is in- 
cluded. 
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CHEMISTRY, GENERAL 


STERIC FACTORS AFFECTING THE 
CONJUGATION, OXIDATIVE REARRANGEMENT 
AND VINYLOGOUS PINACOL REARRANGEMENT 

OF PHENYLATED UNSATURATED 
1,4-DIKETONES AND THEIR DERIVATIVES. 


(Order No. 61-4529) 


Robert Gerald Bass, Ph.D. 
University of Virginia, 1961 


Reinvestigation of the reaction of phenylmagnesium 
bromide with cis-dibenzoylstyrene confirmed formation 
by 1,4-addition of a dienolate of bidesyl (1,2,3,4-tetra- 
phenylbutene-1,4-dione). When the room-temperature 
reaction mixture was hydrolyzed in air the products were 
tetraphenylfuran, cis-dibenzoylstilbene and bidesyl. Ex- 
clusion of air before and after hydrolysis prevented for- 
mation of cis-dibenzoylstilbene and demonstrated the 
presence of the precursory dienol (or dienolate). Addition 
of excess oxidizing agent, iodine, to the reaction mixture 
prior to hydrolysis gave cis-dibenzoylstilbene exclusively. 
The stability of tetraphenylfuran under the various condi- 
tions was demonstrated. 

Isobidesyl was isolated in one case under exclusion of 
air, and its diastereoisomeric relationship to bidesyl was 
shown by isomerization upon alkali treatment. Bidesyl 
was dienolized by phenylmagnesium bromide. 

The postulated dienol was isolated as its diacetate by 
acetyl chloride treatment of the above reaction mixture. 

Increased yield of tetraphenylfuran in the addition of 
phenylmagnesium bromide to cis-dibenzoylstyrene re- 
sulted from carrying out the reaction in the presence of 
preformed magnesium bromide or by solvolysis of the 
reaction mixture with glacial acetic acid. The dienol is 
evidently of the cis-cis configuration, and contrary to 
earlier views it is stable until hydrolyzed. Conditions of 
hydrolysis determine competing ketonization, furaniza- 
tion, and oxidation. The stereospecific oxidation to the 
cis-product is based tentatively on steric requirements. 
However, the oxidation of the dienol formed by the addition 
of phenylmagnesium bromide to di-(p-chlorobenzoyl)- 
acetylene gave trans-di-(p-chlorobenzoyl)stilbene. 

The actuality of postulated benzalacetophenone type 
conjugation and conformation in cis-dibenzoylstyrene now 
has been confirmed by isolation at -10° of the appropriate 
isomeric addition product, 1,2,2,4-tetraphenylbutane-1,4- 
dione, whose structure was shown by alkaline cleavage to 
1,3,3-triphenyl-propanone-1 and by enolcyclization to a 
2-methoxytetraphenyldihydrofuran. 

The oxidation of cis and trans-dibenzoylstilbene by 
chromium trioxide has been studied and the nature of the 
reactions and their products have been demonstrated. 
cis-Dibenzoylstilbene gives as a first product the oxygen- 
benzoate of phenyldibenzoylmethane which is further oxi- 
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dized easily to its epoxide. Bidesyl was unaffected under 
these conditions. The trans isomer was oxidized with dif- 
ficulty but gave trans-dibenzoylstilbene oxide. The marked 
cis-trans reactivity difference is a typical “cis effect.” 
Mechanisms involving chromate esters are proposed. 

A vinylogous pinacol-type rearrangement of trans (but 
not cis) 1,1,4,4-tetraphenylbutene-1,4-diol, analogous to 
that of the cyclopropylog, trans-1,2-di(diphenylhydrox- 
methyl)cyclopropane, has been demonstrated. The trans 
diol in boiling glacial acetic acid underwent rearrange- 
ment to the non-crystalline a,8-unsaturated ketone, 1,2,4,4- 
tetraphenyl-3-butene-1-one, which was characterized as 
its semicarbazone. Permanganate oxidation to benzo- 
phenone and benzoic acid proved phenyl group migration. 
The structure of the rearrangement product, evident from 
ultraviolet and infrared absorptivities, was demonstrated 
by addition of phenylmagnesium bromide, followed by de- 
hydration to 1,1,2,4,4-pentaphenylbutadiene which was ob- 
tained also from the known 1,3,4,4-tetraphenyl-3-butene- 
1-one by addition of phenylmagnesium bromide and dehy- 
dration. 

The known cis-1,1,4,4-tetraphenyl-3-butene-1,4-diol 
was prepared by hydrogenation of the acetylene diol, and 
the minor by-product is now shown to be the saturated 
1,4-diol by synthesis from diethyl succinate. A novel 
lithium aluminum hydride reduction of an acetylenic al- 
cohol is described. 

In contrast to the trans isomer, the cis diol did not 
undergo the pinacol-type rearrangement but underwent 
instead dehydration to the dihydrofuran. 

The formation of cis-1,1,4,4-tetraphenylbutene-1,4- 
diol in the addition of phenyllithium to cis-dibenzoylethyl- 
ene was confirmed by treating the resulting mixture with 
glacial acetic acid and isolating the dihydrofuran. 

Lithium aluminum hydride reduction of the acetylene 
diol gave as independent products 1,1,4,4-tetraphenyl- 
butadiene and trans-1,1,4,4-tetraphenyl-2-butene-1,4-diol 
(sodium borohydride was without effect). Possible mecha- 
nisms for the reduction to the butadiene was discussed. 
The ultraviolet absorption spectra of tetraphenylbutadiene 
and 1,1,2,4,4-pentaphenylbutadiene are compared and con- 
trasted. 
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THE EFFECT OF STRUCTURE ON 
REACTIVITY IN SCHIFF BASE FORMATION 


(Order No. 61-4530) 


Charles Edward Bell, Jr., Ph.D. 
University of Virginia, 1961 


Part One 


Kinetic studies were performed to ascertain the effect 
of a bulky aliphatic amino group on the formation of meta 
and para substituted benzylideneamines. 

The rates of formation in absolute methanol of five 
substituted benzylidene-t-butylamines at 25° C and 45° C, 
and three meta-substituted benzylidene-n-butylamines at 
25°C were determined spectrophotometrically. The reac- 
tions were first order in each reactant, second order over- 
all. The spectra of the imines, conjugate acids of the 
imines, acetals, and aldehydes were observed. 

An explanation of the concave Hammett plot is given 
and preliminary calculations of the rates of the two steps 
are made. 

The enthalpies and entropies of activation were calcu- 
lated for the benzylidene-t-butylamines and were corre- 
lated using the Leffler (1) approach. An explanation of the 
deviation of para-dimethylaminobenzaldehyde from the 
AH* vs. AS* isokinetic line is given. 

An unsuccessful attempt to correlate the reaction rates 
of formation of the benzylidene-n-butylamines with the 
Taft and Lewis (2) concept of inductive contribution to the 
polar electrical effect on rate was made, which supported 
the proposal of a complex reaction mechanism. No corre- 
lation with Taft’s “select meta substituents” could be made. 

In contrast to the results of Jencks (3), it was found 
that the rate of formation of p-nitrobenzylidene-t-butyl- 
amine was decreased by the addition of sodium methoxide. 
An explanation involving the conjugate base of an amino 
alcohol intermediate is proposed. 


Part Two 


The equilibrium constant for the following reaction in 
acetic acid was determined: 


O CHO 
a k 
CH, + nBuNH, == 
No 


(where nBu = n-butyl group) 


CH=NBu 
+ H,O 


An explanation of the observed decrease in rate of for- 
mation of 3,4-methylenedioxy-f-nitrostyrene, due to added 
amounts of water was presented. The postulation a Schiff 
base intermediate was presented because of the catalysis 
of the reaction by n-butylamine. Correlation of the initial 
rate of the reaction with the Schiff base molarity gave a 
straight line. 
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ANTIOXIDANT ACTIVITY OF 3,5,-DI- 
TERT.-BUTYL-4-HYDROXYBENZYL DERIVATIVES. 


(Order No. 61-4325) 


Dong Hoon Kim, Ph.D. 
University of Illinois, 1961 


It has been shown that tertiary-butyl groups in the 
ortho-positions and alkyl group at the para-position re- 
sulted in the most effective antioxidant activity in the alkyl 
phenolic type of antioxidants of which 2,6-di-tert.-butyl- 
4-methylphenol is one of the best known to date. 

In the present study various electron-donating groups 
such as the alkoxyl, thioalkyl and alkylamino groups were 
replaced with a hydrogen atom on the para-methyl group 
of 2,6-di-tert.-butyl-4-methylphenol. It was assumed that 
replacement of a hydrogen atom of the para-methyl group 
of 2,6-di-tert.-butyl-4-methylphenol with a strong elec- 
tron-donating group would enhance the functional activity 
of the phenol. 

The synthesis of 3,5-di-tert.-butyl-4-hydroxybenzyl- 
methyl, ethyl and n-propyl ethers was achieved by alkyla- 
tion of 3,5-di-tert.-butyl-4-hydroxybenzyl alcohol with 
sodium alkoxide. The methyl derivative was also prepared 
by direct reaction of 2,6-di-tert.-butyl-4-methyl-4-bromo- 
2,5-cyclohexadienone with sodium methoxide. 3,5-Di- 
tert.-butyl-4-hydroxybenzylthiomethane, ethane and n- 
propanes were prepared by reacting the corresponding 
sodium merceptides with 2,6-di-tert.-butyl-4-methyl-4- 
bromo-2,5-cyclohexadienone. 3,5-Di-tert.-butyl-4-hy- 
droxybenzylmethyl, ethyl, n-propyl and n-hexadecylamines 
were prepared by reductive amination of 3,5-di-tert.- 
butyl-4-hydroxybenzaldehyde with the corresponding 
amines. Di-(3,5-di-tert.-butyl-4-hydroxybenzyl-)-methyl 
and ethylamines were prepared either by direct amination 
of 2,6-di-tert.-butyl-4-methyl-4-bromo-2,5-cyclohexa- 
dienone which was prepared according to the procedure 
reported by Campbell and Coppinger. 

Twenty gram of stripped corn oil were placed in a shal- 
low beaker and a test compound was added at a concentra- 
tion of one micromole per gram of oil. 2,6-Di-tert.- 
butyl-4-methylphenol (BHT) was used as a standard and a 
substrate without any antioxidant was used as the blank 
control. The substrate were incubated in an oven at 79.5 
+ 1.0°C.. Peroxide values were determined in duplicate 
at 0, 25, 50 and 75 hour intervals. The peroxide value was 
expressed as the number of millimoles of peroxide per 
kilogram of oil. The incubation period was taken as the 
time required for a substrate to reach a peroxide value of 
70. A correction was made because all samples of the 
stripped corn oil used throughout the present study had had 
an initial peroxide value of 2.5. Comparison of the anti- 
oxidant activity of two different test compounds was made 
in terms of the length of the mean induction periods of the 
substrates that contained the test compounds. 

The results of the present study indicated that the 
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alkoxyl derivatives were as effective as BHT. The al- 
kylthio derivatives showed stronger activity than either 
BHT or the alkoxyl derivatives. The secondary alkylamine 
derivatives, except the n-hexadecylamine derivative, dem- 
onstrated nearly the same degree of potency as BHT. 
However, the n-hexadecylamine derivative exhibited far 
stronger activity then either the three lower alkylamine 
derivatives or BHT. In all three homologous series, the 
methyl derivatives showed significantly lower activity than 
the ethyl or n-propyl derivatives. Differences between the 
ethyl and n-propyl derivatives were not significant. The 
tertiary methyl and ethylamine derivatives had the strong- 
est potency among all compounds tested. Both amine 
derivatives were able to prolong the induction period of 
the corn oil twice as much as BHT. 

Attempts have been made to explain the variation of the 
activity of these derivatives in terms of the inductive ef- 
fect exerted by the nucleophillic substituents and/or in 
terms of the structural features of the derivatives. 

Microfilm $2.75; Xerox $3.60. 62 pages. 


CHEMISTRY, ANALYTICAL 


CHEMICAL DISTRIBUTION 
OF ADDED NITROGEN IN SOILS 


(Order No. 61-4274) 


Hwei-Hsien Cheng, Ph.D. 
University of Illinois, 1961 


Chemical methods were examined for their effective- 
ness in determining various components of soil nitrogen 
and their adaptability to isotopic tracer analysis. Two 
fractionation schemes to separate these soil nitrogen com- 
ponents were devised. 


Acid fractionation 





(1) Exchangeable ammonium plus nitrate -- by 1N 
KC1:1N HCl extraction and Kjeldahl distillation 
with Devarda’s alloy. 


(2) Hydrolyzable nitrogen -- by acid hydrolysis with 
6N HCl under reflux. 


(a) Alkali-labile nitrogen in hydrolyzate -- by 
Kjeldahl distillation. 


(b) Alkali-stable nitrogen in hydrolyzate -- by 
Kjeldahi analysis. 


(3) Fixed ammonium -- by 5N HF: 1N HC1:0.6N H2SO« 
extraction and Kjeldahl distillation. 


(4) Residue nitrogen -- by Kjeldahl analysis. 


Alkaline fractionation 





(1) Exchangeable ammonium plus nitrate -- by 1N 
KC1:1N HCl extraction and Kjeldahl distillation 
with Devarda’s alloy. 


(2) Hydrolyzable nitrogen -- by alkaline hydrolysis 
with 1N KOH in autoclave. 





(a) Alkali-stable nitrogen in hydrolyzate -- by 
Kjeldahl analysis. 


(3) Fixed ammonium -- by 5N HF:1N HC1:0.6N H,SO, 
extraction and Kjeldahl distillation. 


(4) Residue nitrogen -- by Kjeldahl analysis. 


The alkali-labile nitrogen in acid hydrolyzates consists of 
amides, amino sugars, a portion of amino acids and fixed 
ammonium, and possibly other unidentified nitrogen 
sources, and the alkali-stable nitrogen in both hydroly- 
zates consists of most of the amino acids and the so-called 
soluble “humin”. 

These analytical schemes were used to fractionate the 
nitrogen and to determine the N** concentration in each 
fraction of three lysimeter soils which had been fertilized 
with N**-enriched nitrogen for two years. The amount of 
fertilizer nitrogen in each of these fractions was esti- 
mated. Since variations in the natural N** abundance were 
observed in some untreated soils, interpreting these ana- 
lytical data became difficult, especially when the excess 
N* concentration in the sample was low. In general, about 
70 to 90% of the added nitrogen still remaining in the soils 
was found in the surface layers. The chemical distribution 
of the added nitrogen among different soil nitrogen frac- 
tions is summarized as follows. 


(1) The exchangeable ammonium plus nitrate fraction 
contained about 2% of the added nitrogen still re- 
maining in the soils. 


(2) The nitrogen in the acid hydrolyzates contained 
over 90% of the added nitrogen. Approximately an 
equal amount of fertilizer nitrogen was found in 
the two fractions of the acid hydrolyzates, although 
the alkali-stable fraction had a higher N” concen- 
tration than the alkali-labile fraction. Because the 
alkali-labile nitrogen released by alkaline hydroly- 
sis was not retained, the total amount of fertilizer 
nitrogen hydrolyzed by alkali could not be esti- 
mated. Comparison between the alkali-stable ni- 
trogen in the acid hydrolyzates and that in the alka- 
line hydrolyzates was not made, since incomplete 
recovery of nitrogen from the alkali-stable com- 
ponents of the acid hydrolyzates was suspected. 


About 10% of the added nitrogen in the surface soils 
was found in the fixed ammonium fraction and none 
in the subsoils, as determined by alkaline fraction- 
ation; none was found at either depth by acid frac- 
tionation. The amount of fixed ammonium in soils 
recovered after acid hydrolysis was only one-third 
of that recovered after alkaline hydrolysis. A gra- 
dation in the tightness of ammonium fixation was 
postulated. 


The residue nitrogen contained about 5% of the 
added nitrogen still remaining in the soils. 
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ORGANIC ANALYTICAL REAGENTS 
IN INORGANIC ANALYSIS — THE USE OF THE 
SULFONAMIDO GROUP AS THE ACIDIC 
FUNCTION IN INNER COMPLEX FORMATION. 


(Order No. 61-4429) 


Robert Chernin, Ph.D. 
Indiana University, 1961 


It has long been the goal of both organic and analytical 
chemists to find precipitating reagents which are specific 
for particular ions. A large number of functional groups 
have been found to be very useful. A search of the liter- 
ature failed to reveal the use of the sulfonamido group 
(-SO,-NH), in a precipitating reagent, in which the hydro- 
gen functions as the replaceable hydrogen atom in the for- 
mation of the inner complex. 

In an effort to obtain a high degree of selectivity or 
perhaps even specificity a series of compounds were pre- 
pared which would donate only nitrogen atoms to the metal 
in the event chelation occurred. The acidic function in 
these reagents would be the sulfonamide group (SO,-NH), 
while the coordinating species would be a basic nitrogen 
atom. Two classes of compounds were chosen to be syn- 
thesized and the general structures are: 


. 
N-SQ--R 
mH, 


I 


These reagents were put through a qualitative screening 
process using almost all of the common metal ions as test 
solutions. 

The ortho-sulfonamidoaniline reagents (I) are specific 
in their reaction with copper (II). None of the other com- 
mon ions form insoluble complexes with these novel che- 
lating agents. The 8-sulfonamidoquinoline reagents (II) 
proved to be much more selective than both the oxygen 
analog 8-hydroxyquinoline and the sulfur analog 8-mer- 
captoquinoline. Insoluble chelates are formed with only 
six metal ions: Ag’*, Cu’’, Hg’’, Zn’’, Pb’, andCo. 
The general structures of the chelates are: 





s 


= 
N 


~~ 
gy mM lw 
P| 
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The reagent which has been studied most extensively 
is the mono-p-toluenesulfonyl derivative of o-phenylenedi- 
amine. A gravimetric method, for the determination of 
copper (II), has been devised employing this reagent. Cop- 
per is precipitated quantitatively in the pH range 6-8 and 
also from a sodium tartrate solution. A general procedure 
has been developed for determining copper in brass and 
other alloys with no interference from any of the constitu- 
ents. The other ortho-sulfonamidoaniline reagents are 
also quantitative in their reaction with copper (I). 

The o-(p-toluenesulfonamido)aniline reagent can also 
be used in a colorimetric determination of copper (II). 

A 0.1% solution of o-(p-toluenesulfonamido)aniline in 95% 
ethanol is the reagent employed and together with copper 
(II) and pyridine a golden yellow color is developed. Color 
development is almost instantaneous and a color of con- 
stant intensity is obtained after 20-30 minutes. Beer’s 
law is obeyed in the only range tested, 0-16 p.p.m. The 
color development is independent of the order of mixing 
reagents and is also very highly specific for copper (II). 
The copper content of an NBS alloy sample wis determined 
with good results. 

The o-(p-toluenesulfonamido)aniline reagent was also 
investigated as a possible reagent for the am »erometric 
titration of copper. This reagent is not reducible at the 
dropping mercury electrode. The titrations vere per- 
formed under an applied voltage of -0.4 volts with the 
saturated calomel electrode as reference el ctrode. Con- 
centrations of copper as low as 5 X 107* M are determin- 
able. L-shaped curves were obtained with p:actically no 
rounding off in the vicinity of the end point, indicating very 
low solubility of the chelate. An NBS alloy sample was 
analyzed for its copper content and good results were ob- 
tained with no interference from the other metals present. 
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SQUARE-WAVE POLAROGRAPHIC STUDIES. 
PART I: AMPEROMETRIC TITRATIONS. 
PART II: PLATINUM MICROELECTRODE. 


(Order No. 61-3339) 


Clare Taylor Furse, Ph.D. 
University of Utah, 1961 


Chairman: Randall E. Hamm 


PART I AMPEROMETRIC TITRATIONS 


Square-wave polarography was used as a means of de- 
tecting the end point in a number of amperometric titra- 
tions of indium. 

The stepwise EDTA titrations of indium-cadmium in a 
bromide solution and lead-indium in a chloride solution 
were performed using the square-wave polarograph to 
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detect the end point. This was done with the ratio of 
In:Cd varied from 0.016 to 40, and the In: Pb ratio varied 
from 0.016 to 80. 

The simultaneous determination of two species ina 
mixture, over a wide range of concentrations were per- 
formed. The determination of two species (indium and 
cadmium) in a mixture was possible when one species was 
in great excess of the other, even though their half-wave 
potentials were within 90 millivolts of each other. Indium, 
cadmium and lead were determined at concentrations with 
a lower limit of; 0.91 micrograms per ml. for indium, 
4.1 micrograms per ml. for lead, and 2.2 micrograms per 
ml. for cadmium. 

The titrations of a single species, in general, was good 
to an accuracy of under 0.5 %, with this error increasing 
to between 2 to 4 % for the lower limit of concentrations 
taken. Since the gain used in detecting these limits was 
not the maximum available, it is felt that indium, lead and 
cadmium could be titrated in smaller amounts. 


PART IIT PLATINUM MICROELECTRODE 


The theory of sine-wave polarography was elaborated 
and a similarity was shown between the equation for the 
square-wave current obtained from square-wave polaro- 
graphy and the AC current obtained from sine-wave polaro- 
graphy. The resulting equation predicted theoretical 
square-wave polarograms when using a stationary plati- 
num electrode in an unstirred solution. Square-wave 
polarograms of iron (III) in different media were obtained 
and the theoretical polarograms were plotted on these re- 
corded polarograms. A similar treatment was done on 
the ferrocyanide-ferricyanide and quinone-hydroquinone 
systems. The quinone-hydroquinone system was found to 
be intermediate between irreversible and reversible. 

Useful and reliable square-wave polarograms could 
only be obtained when a periodic pretreatment of the plati- 
num electrode was performed. The type of square-wave 
polarograms obtained were largely dependent upon the 
type of pretreatment given the platinum electrode. The 
treatment found the most satisfactory was a short period 
of anodizing, followed by a short period of cathodizing. 

The rate at which the DC potential was varied appeared 
to have very little effect upon the peak height, half-wave 
width and the half-wave potential of the square-wave po- 
larograms obtained. 

A direct proportionality was found to exist between the 
peak height and concentration of iron (III) in acid solutions. 
This was not found to be the case in solutions of pH 4 to 5. 
Reasons were postulated to account for this behavior. 
Similarly the concentration of ferricyanide was directly 
proportional to the peak height in some solutions, and not 
in others. . 

The formation constants of the chloro complexes of 
iron (III) were calculated in solutions of ionic strength of 
1.00 and 2.10. This was done by measuring the shift in 
half-wave potential as the chloride ion concentration was 
increased, Microfilm $2.75; Xerox $6.20. 128 pages. 





SEPARATION AND DETERMINATION OF 
THE FRUIT ACIDS 


(Order No. 61-4190) 


Alexander Jeffrey Goudie, Ph.D. 
Rutgers University, 1961 


Major Professor: Wm. Rieman III 


This research was undertaken with two objects in mind. 
The first objective was to investigate the applicability of 
salting-out chromatography to the separation of the fruit 
acids. The second objective was to apply the dichromate 
oxidizing system to the analysis of these acids. 

The initial investigation of the salting-out technique 
included 13 of the organic acids of low molecular weight, 
including the 3 principal fruit acids. Dowex 50-X4, 4.1 
meq./g. dry resin, of finer than 325 mesh, was selected 
as the resin; and a buffer consisting of ammonium sulfate 
plus ammonium bisulfate was chosen as the eluent. The 
values of log C and the plate numbers, P, were determined 
for each acid at three mole ratios of ammonium sulfate to 
ammonium bisulfate. Each ratio was used at three con- 
centration levels. From the foregoing data, an eluent con- 
sisting of 2.5M ammonium sulfate and 2.5M ammonium 
bisulfate was selected as giving the best possibility for 
separation. With this buffer, five of the 13 acids should 
have been quantitatively separable. An elution on a column 
100 cm. x 1.54 cm.” failed to give quantitative separation 
of the acids. 

The resin was classified according to particle size as 
recommended by Hamilton. The resin of 20 to 30 microns 
did not improve the separation. The smaller resin beads 
gave a significant improvement, but failed to separate 
completely the acids. 

The effect of temperature was evaluated by performing 
elutions at 15°, 25°, and 35°C. The 15°C temperature was 
best. An elution with beads smaller than 20 microns at 
15°C gave quantitative separation of the acids. The total 
elution time was 5 days and was considered to be too long 
for profitable application. 

The failure of salting-out chromatography to yield a 
profitable method for separating the fruit acids led to the 
investigation of ion-exchange techniques. 

The first ion-exchange system employed Dowex 1-X4, 
of normal capacity and of 200 to 400 mesh, as the resin 
and a buffer consisting of phosphoric acid and sodium di- 
hydrogen phosphate. The values of log C and P were de- 
termined at pH’s 1.0, 2.0, and 3.0. At each pH, the values 
of log C and P were evaluated at three concentration levels. 
A buffer consisting of 0.15M phosphoric acid plus 2.0M 
sodium dihydrogen phosphate was found.to be preferable. 
In an attempt to shorten the elution time, the phosphoric 
acid content of the buffer was increased ten-fold. To over- 
come the problem of resin shrinkage caused by the change 
in ionic strength, the resin was changed to Dowex 1-X8. 
The separation of the acids was quantitative, but the fruit 
sugars overlapped the first acid peak. 

The next ion-exchange system investigated used Dowex 
1-X8, of normal capacity and of 200 to 400 mesh, anda 
buffer consisting of acetic acid and sodium acetate. The 
values of C and P were determined at pH’s 3.0, 4.0, and 
4.9. Each pH was evaluated at three eluent concentrations. 
From these data, a buffer consisting of 2.0M acetic acid plus 
0.4M sodium acetate was found to be best. A quantitative 
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separation of the fruit sugar and acids was achieved on a 
column 10 cm. x 0.95 cm.’. 

Five samples of known composition were eluted and 
analyzed with the dichromate reagent. Quantitative re- 
coveries were found for each component with a precision 
of better than + 2.0%. Fruit juices were prepared from 
four fruits and analyzed by the recommended procedure. 
Satisfactory results were obtained in each case. 

Thus, both of the initial objects of this research were 
fulfilled. Microfilm $2.75; Xerox $3.00. 38 pages. 


PART I. MICRO RANGE IODOMETRY BY 
PRECISION NULL-POINT POTENTIOMETRY. 
PART II. QUANTITATIVE ANALYSIS BY 
AN AUTOMATIC POTENTIOMETRIC 
REACTION RATE METHOD. 


(Order No. 61-4365) 


Harry Lyle Pardue, Ph.D. 
University of Illinois, 1961 


The thesis is presented in two parts. The first part is 
concerned with the iodometric determination of oxidants 
and reductants by potentiometric measurement of the 
amount of iodine produced or consumed by the sought-for 
constituent. The new method of precision null-point poten- 
tiometry (PNPP) is combined with electrolytic generation 
of iodine to give analyses of oxidants and reductants at 
concentration levels equivalent to 0.5 to 5 p.p.m. iodine 
reproducible to within 0.02 p.p.m. iodine. The method was 
applied to the determination of hydrogen peroxide, potas- 
sium iodate, copper, arsenic(III) and copper in silver- 
copper alloys. The method avoids the use of thiosulfate 
reagent and provides partial compensation for some of the 
errors commonly associated with the iodine-iodide system. 

In part II of this thesis an automatic potentiometric 
reaction rate method is described and shown to be sensi- 
tive, simple, rapid and accurate for quantitative deter- 
minations and directly applicable for the selective deter- 
mination of glucose. Changes in EMF of a concentration 
cell are automatically followed by a measurement system, 
and a value related to concentration of sought-for con- 
stituent is read off a dial. A beaker can serve as the ref- 
erence compartment of the cell and a short test tube im- 
mersed in the beaker as the sample compartment. The 
test tube has a small fiber sealed in the bottom to provide 
electrical contact between sample and reference solutions 
but does not allow mixing. Platinum electrodes sensitive 
to iodine concentration, one in each compartment, complete 
the cell for the glucose determination. The glucose is 
selectively oxidized in the presence of a specific enzyme 
to produce hydrogen peroxide at a rate proportional to the 
glucose concentration. As the hydrogen peroxide forms it 
reacts immediately with iodide in the presence of a molyb- 
denum catalyst to form iodine, and the change of iodine 
concentration in the sample compartment changes the cell 
EMF. Commercial equipment and an auxiliary relay sys- 
tem are easily combined to provide automatic results 
within one minute from the start of the reaction. Glucose 
concentrations between 5 and 500 p.p.m. in a total volume 
of 2 mls. were determined with relative errors of about 
one percent throughout the whole range. For samples be- 





tween 5 and 50 p.p.m. only 107” g. of glucose react during 
the measurement interval so that the precision in terms 
of the amount reacted is about 107*® g. 

The method is shown to be applicable to the determina- 
tion of glucose in blood serum and to the determination of 
the enzyme glucose oxidase. 

Microfilm $2.75; Xerox $5.20. 104 pages. 


A STUDY OF THE MOLYBDENUM CATALYZED 
REDUCTION OF PERCHLORATE 


(Order No. 61-4371) 


Garry Arthur Rechnitz, Ph.D. 
University of linois, 1961 


The reduction of perchlorate ion to chloride has been 
studied with the objective of applying it to a quantitative 
determination of perchlorate. 

Since the reaction between perchlorate and most re- 
ducing agents is impractically slow, a number of possible 
catalysts was investigated. Most promising were metal 
ions of the chromium periodic group, of which Molybdenum 
was most effective. Zinc or Cadmium amalgams were 
useful as reducing agents; the reduction being carried out 
in strongly acid solution at elevated temperatures. For 
analytical purposes the resulting Cl” concentration may 
be determined by amperometric titration as a measure of 
the ClO,” originally present. 

The kinetics of the reaction were studied by following 
the Cl” concentration during the reduction. An empirical 
rate law for the heterogeneous reaction was formulated. 
The apparent activation energy was calculated as 10.6 
kcal/mole. The reaction rate was found to be independent 
of reducing potential and amalgam concentration. Con- 
trolled potential electrolysis showed that the catalytic 
cycle involves Molybdenum in its +6 and +5 oxidation 
states. The reaction path seems to involve the hetero- 
geneous reduction of Mo(VI) to Mo(V) followed by homo- 
geneous interaction between Mo(V) and ClO, to yield Cl” 
and reoxidized catalyst. 

The kinetics of the homogeneous portion of the reaction 
were studied by controlled current reduction with simul- 
taneous determination of Mo(V) concentrations. The active 
catalytic agent seems to be a dimeric form of Mo(V); a 
species in slow, pH dependent equilibrium with monomeric 
and polymeric forms of Mo(V). 

Spectrophotometric measurements were used to follow 
the reaction between ClO, and externally prepared, pre- 
equilibrated Mo(V) dimer. They yielded the rate law 


d[Mo(V) ] 
ae 


where K = 1.03 x 107” liter mole ~* sec. 
A possible mechanism for the over-all reaction is thus 
discussed in terms of a homogeneous rate determining 
step preceded by heterogeneous steps to produce the ac- 
tive catalytic species. 
Microfilm $2.75; Xerox $3.80. 70 pages. 


= K [Mo(V) ] [HC10,] 


=1 
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A NEW POTENTIOMETRIC REACTION 
RATE METHOD FOR THE 
MICRO DETERMINATION OF 
CARBONYL COMPOUNDS 


(Order No. 61-4394) 


Eric Clifford Toren, Jr., Ph.D. 
University of Illinois, 1961 


A new method is presented for the determination of low 
molecular weight aldehydes and ketones using semicarba- 
zide and hydroxylamine hydrochlorides as reagents. Many 
of the common methods used for these determinations are 
impaired by slow reaction velocity. The basis for this 
method depends on measuring the rate at which the reac- 
tion proceeds and relating the velocity to the initial amount 
of aldehyde or ketone in the sample by means of a calibra- 
tion curve. 

The reaction rate is measured by automatically fol- 
lowing the decrease in pH potentiometrically using silver- 
silver chloride reference electrodes and a specially pre- 
pared low resistance glass membrane. 

It is found that acetaldehyde and acetone may be deter- 
mined with an accuracy and precision of ca. 1% relative at 
levels as low as 10°°M using 3 x 10°°M semicarbazide and 
hydroxylamine hydrochlorides respectively. 

The rate constant for the acetoxime formation reaction 
is estimated by two methods. The relative rate constants 
for the reaction of butanone, 2-pentanone, and 3-pentanone 
with hydroxylamine hydrochloride are estimated from the 
acetoxime constant. Similarly, the relative rates of acetal- 
dehyde, propionaldehyde, n-butyraldehyde, and i-butyralde- 
hyde are estimated using semicarbazide hydrochloride. 
The study of the relative rates is useful for ascertaining 
the proper conditions and instrumental parameters for 
quantitative analysis. With optimum conditions acetone 
may be determined over twofold concentration ranges to 
an accuracy and precision of 0.5% relative. 

The feasibility of applying the principle of “precision 
null point potentiometry” to the determination of acids, 
bases, and buffer systems is investigated with the purpose 
of developing the techniques and instrumentation necessary 
to detect the small changes in pH which occur during the 
reaction rate measurement method. 

Microfilm $2.75; Xerox $5.20. 105 pages. 


CHEMISTRY, BIOLOGICAL 
STUDIES OF ALKALOID METABOLISM 
IN CLAVICEPS PURPUREA 
(Order No. 61-3973) 


Charles Iskandar Abou-Chaar, Ph.D. 
University of Washington, 1961 





Chairman: Dr. Varro E. Tyler, Jr. 


The purpose of this investigation was to test Abe’s 
theory that an aldehyde precursor of lysergic acid was the 
common precursor to both the clavine and the peptide al- 





kaloids of ergot. If this were true, then it should be pos- 
sible to induce strains of Claviceps known to accumulate 
peptide alkaloids parasitically to produce them in sapro- 
phytic culture by supplying this precursor. This was at- 
tempted by growing the parasitic peptide alkaloid-producing 
strains in mixedculture with strains which accumulate 
large quantities of clavine alkaloids saprophytically. 

A number of samples of ergot growing on certain wild 
grasses in central Nebraska were assayed by Silber and 
Schulze’s method, and the ammoniacal ether extracts were 
chromatographed. These ergots were found to be unusu- 
ally rich in peptide alkaloids and low in fat content. Two 
such strains growing on Elymus canadensis and designated 
1 N 59 and 2 N 59 were employed, among others, in the 
cultures described below. 

Isolates were prepared from the different peptide alka- 
loid-producing strains of ergot and transferred to shake 
cultures. Inocula from these shake cultures were trans- 
ferred to Roux bottles containing either a modified Stoll- 
Abe medium or a similar medium modified by the addition 
of 5% sucrose and a reduction of the phosphate concentra- 
tion (0.01% KH,PO,). These strains of Claviceps were 
grown singly and in combination with strain 47 A (pro- 
ducing mainly elymoclavine) and 15 B (producing mainly 
agroclavine). The culture media were assayed on the 
thirty-fifth and fortieth day following inoculation and the 
mycelia on the fortieth day. Culture media and extracts 
of culture media and of mycelia were also chromato- 
graphed to determine the qualitative nature of the alkaloids 
contained in them. 

Paper chromatographic methods which proved most 
suitable for the separation and identification of the various 
alkaloids included: Meinicke’s method for the peptide al- 
kaloids (benzene-ligroin, 6:4, by descending chromatog- 
raphy on formamide-impregnated paper); Wier’s method 
for the clavine alkaloids (water-saturated n-butanol, by 
ascending chromatography on paper buffered at pH 5); and 
Foster’s method for the extraction, purification and iden- 
tification of lysergic and isolysergic acid (organic phase 
of n-butanol-pyridine- water, 4:1:5, by descending chroma- 
tography on Whatman No. 1 paper). 

None of the peptide alkaloid-producing strains of Clavi- 
ceps produced either peptide alkaloids or clavine alkaloids 
when grown singly in saprophytic culture, with the excep- 
tion of strain 2 N 59 which produced a small amount of 
agroclavine and a trace of elymoclavine. In mixed cul- 
tures with 47 A or 15 B there was a diminution or com- 
plete disappearance of the clavine alkaloids normally pro- 
duced by these strains and no accumulation of peptide 
alkaloids. When 2 N 59 was grown in mixed culture with 
47 A in the sucrose-low phosphate medium, an increase 
was observed in the quantity of an unknown compound with 
an R¢ of 0.10-0.13 when chromatographed by Wier’s 
method. This compound was extracted from the mixed 
medium, purified and its identity established as lysergic 
acid by its chromatographic behavior and by its ultraviolet 
absorption spectrum. Isolysergic acid was also found to 
be present in the same mixed culture. 

It was observed that in mixed cultures of 47 A and 
peptide alkaloid-producing strains the disappearance of 
elymoclavine was followed by the appearance of penni- 
clavine in both culture medium and mycelium. The data 
indicate that in the mixed culture of strains 47 A and2N 59 
some of the penniclavine may have been subsequently con- 
verted into lysergic acid. In mixed cultures with 15 B the 
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decrease in concentration of agroclavine was followed by 
the appearance of small amounts of setoclavine. Agro- 
clavine was observed to be more resistant to catabolic 
processes than elymoclavine. 

On the basis of the experimental data a modification of 
Abe’s common precursor theory is proposed. Under 
proper conditions and in the presence of the proper enzyme 
systems and suitable precursors, elymoclavine would be 
converted to penniclavine and the latter into lysergic acid. 
The hypothetical aldehyde of Abe could function as an in- 
termediate in the latter reaction sequence. The formation 
of peptide alkaloids in the culture medium and in the my- 
celium appears to be determined by other biogenetic fac- 
tors and is independent of the formation of lysergic acid 
per se. Microfilm $2.75; Xerox $4.80. 95 pages. 


KINETIC STUDIES ON 
LIVER ALCOHOL DEHYDROGENASE 


(Order No. 61-4421) 


Robert Henry Baker, Jr., Ph.D. 
Indiana University, 1961 


In the first sections of the thesis we have reviewed the 
classical mechanisms of mono and bi-substrate enzyme 
catalysed reactions and formulated rate laws by the method 
of initial rate kinetics. The methods of characterizing 
mechanisms are presented. An additional method is for- 
mulated which employs the kinetic deuterium isotope effect 
derived from the ratios of constants with and without spe- 
cific hydrogen isotope substitution. Also, the kinetic equa- 
tions for two continuous rate mechanisms are presented 
and shown to be the general equations from which all other 
continuous and initial rate equations can be derived. 

A method of fitting data to a restatement of the most gen- 
eral continuous rate equation is demonstrated and shown 
to be somewhat mechanism dependent. 

Applying the aforementioned theoretical criteria to the 
reactions catalysed by the enzyme, liver alcohol dehy- 
drogenase, the mechanism is shown to be one involving a 
ternary enzyme-coenzyme-substrate complex with a com- 
pulsory primary binding of the coenzyme. Comparing our 
investigations with and without stereospecific deuteration 
of the coenzymes and substrates involved, isotope effects 
on individual rate and equilibrium constants ranged from 
-46% to 210%. From these isotope effects changes in the 
vibrational frequencies of the 4-hydrogens of DPNH are 
computed. With these results and a computation of the 
changes of free energy in the reaction, a plausible mecha- 
nism of transfer of the reactive hydrogen from the reduced 
coenzyme to the enzyme is presented. These conclusions 
are substantiated by an investigation of the sulfhydryl 
groups of the enzyme under varying conditions. The en- 
zyme was found to have nine SH groups in the native state. 
Incubating it with either the oxidized or reduced coenzyme, 
two sulfhydryls per active site are blocked from SH titra- 
tion. But upon boiling the enzyme-coenzyme complexes, 
these SH groups are freed and in the case of the reduced 
coenzyme, an additional pair per site is formed. This is 
postulated to have come about by the reduction of an S-S 
bridge of the enzyme. This reduction is specific and found 





only on heat denaturation of the native enzyme-reduced 
coenzyme complex. 

From our investigations of the enzyme catalysed reac- 
tion under conditions of reversible denaturation with urea 
and with unnatural substrates, two interesting anomalies 
are observed. The kinetically determined binding constant 
of the oxidized coenzyme to the enzyme is grossly altered. 
Also, in the investigations with urea, the kinetically deter- 
mined equilibrium constant is altered even though urea 
changes neither the pH or the ionic strength of the reaction 
mixture. The former anomaly is centered around the 
binding of the oxidized coenzyme; a mechanism is postu- 
lated employing a configurational change of the enzyme 
induced by the substrate previous to the compulsory bind- 
ing of the oxidized coenzyme. This alteration of the en- 
zyme is postulated to bring the reactive components of the 
enzyme necessary for binding of the oxidized coenzyme 
into proper spatial juxtaposition. Such a change would be 
quite sensitive to the structure of the substrate in question 
and to urea. The proposed mechanism also incorporates 
the reduction of the enzyme upon formation of the enzyme- 
reduced coenzyme complex. Initial rate equations are 
formulated and are found to be substrate and urea depend- 
ent including the alteration of the kinetically determined 
equilibrium constant. 

Microfilm $2.75; Xerox $5.60. 113 pages. 


BIOCHEMISTRY OF 
MORPHOGENESIS IN MUCOR 


(Order No. 61-4181) 


Salomon Bartnicki-Garcia, Ph.D. 
Rutgers University, 1961 


Major Professor: Dr. Walter J. Nickerson 


Cytological, physiological and biochemical aspects of 
filamentous and yeast-like forms of Mucor Rouxii were 
compared with the objective of elucidating biochemical 
bases for morphogenesis in the mold-yeast dimorphism 
of Mucor. In M. Rouxii, morphogenesis was found to be 
largely controlled by the atmosphere of incubation. Anaer- 
obically, under high tensions of COz2, the fungus developed 
a purely yeast-like growth composed of spherical budding 
cells. In the presence of oxygen, the morphogenetic ef- 
fect of CO2 was inhibited, and the fungus tended to develop 
filaments. In the absence of CO2, either aerobically or 
anaerobically, the fungus developed a typical filamentous 
morphology consisting chiefly of coenocytic hyphae. Car- 
bon dioxide and anaerobiosis were also the factors princi- 
pally determining yeast-like development in most other 
species of Mucor. However, M. subtilissimus did not 
require COz, but only anaerobic incubation. The morpho- 
genetic response of M. Rouxii to the atmosphere of incu- 
bation was manifested under a wide variety of environ- 
mental conditions. Growth inhibitory concentrations of 
ethylenediaminetetraacetic acid (EDTA) suppressed the 
yeast-inducing effect of CO. on M. Rouxii. The growth 
inhibitory and morphogenetic effects of EDTA were re- 
versed by transition group metal ions. The CO,-independ- 
ent morphogenesis of M. subtilissimus was similarly af- 
fected by EDTA. 
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Growth and nutritional requirements of M. Rouxii were 
markedly influenced by cultivation in the absence of oxy- 
gen. Anaerobic growth was only 1/3 to 1/4 of that obtained 
aerobically; individual amino acids were utilized poorly, 
if at all, as nitrogen sources, whereas inorganic nitrogen 
sources were assimilated more efficiently. In the absence 
of hexoses, growth did not occur anaerobically, irrespec- 
tive of the complexity of the nitrogen source. Preformed 
thiamin (the thiazol moiety) and nicotinic acid were re- 
quired for anaerobic growth. Aerobically, the fungus grew 
abundantly in simple synthetic media, efficiently utilizing 
a variety of carbon and nitrogen sources and exhibiting no 
requirement for preformed thiamin or nicotinic acid, both 
of which it was shown synthesize aerobically. 

No significant differences in the anaerobic metabolism 
of glucose were found after incubation of M. Rouxii under 
atmospheres of COz2 or Ne. Similarly, the presence of 
tensions of COz up to 1 atmosphere did not significantly 
affect rates of COz evolution during anaerobic fermenta- 
tion of glucose. Anaerobically, the amount of “CO, fixed 
was a function of pCO:2, paralleling the morphogenetic 
effect of pCO.. Most of the “CO, was assimilated into 
protein, predominantly into aspartic acid and, to a smaller 
extent, into glutamic acid and threonine. 

Intact walls of the filamentous form (grown under air) 
and the yeast-like form (grown under CO,) of M. Rouxii 


were isolated after disruption of cells by physical methods. 


Approximately 93% of the dry weight of the walls was ac- 
counted for on the basis of content of: carbohydrate, pro- 
tein, lipid, purine-pyrimidine, phosphate, Mg, and Ca. 
Chitosan was shown to be the major component of both 
types of walls; chitin was present in much smaller quan- 
tities. Glucosamine, galactose, fucose, and mannose were 
the monomeric components of the wall polysaccharides. 
Major differences between filamentous and yeast-like walls 
were found in their contents of purine-pyrimidine, protein 
and, especially, mannose — all of which were higher in 
walls of yeast-like cells. Electron microscopy of ultra- 
thin sections of filamentous and yeast-like cells revealed 
pronounced differences in cell wall structure. Two zones 
were evident in walls of yeast-like cells and, moreover, 
were ten times thicker than walls of the filamentous cells; 
the latter did not show zonation. These studies on bio- 
chemical bases of morphogenesis in the mold-yeast di- 
morphism of Mucor lead to the working hypothesis that 
yeast-like development results from selective inhibition 
of a template mechanism that normally operates in elabo- 
ration of cylindrical walls. 

Microfilm $3.05; Xerox $10.60. 233 pages. 


THE BIOLUMINESCENT REACTION IN 
GONYAULAX POLYEDRA: 
A SYSTEM FOR STUDYING THE BIOCHEMICAL 
ASPECTS OF DIURNAL RHYTHMS. 


(Order No. 61-4262) 
Vernon Cecil Bode, Ph.D. 
University of Illinois, 1961 


The marine dinoflagellate, Gonyaulax polyedra, ex- 
hibits a persistent daily rhythmicity with respect to the 
time of cell division, its photosynthesis capacity, and its 








bioluminescence. Although endogenous rhythms of this 
type have been observed in both plants and animals, the 
rhythmic feature usually involves complex physiological 
processes (like cell division in G. polyedra). It has there- 
fore been difficult to ascertain what biochemical aspects 
might be profitably investigated. The luminescence rhythm 
of G. polyedra is uniquely suited for an investigation of 
certain biochemical aspects of biological rhythms, since, 
in this case, it is possible to study one reaction whose 
product (light) exhibits a diurnal rhythm. This disserta- 
tion was directed toward evaluating the specific suggestion 
that the daily changes in luminescence result from varying 
concentrations of enzyme and substrate. 

The bioluminescent reaction is an enzymatically cata- 
lyzed chemiluminescent oxidation. In addition to Gonyaulax 
luciferase (enzyme), Gonyaulax luciferin (substrate), and 
oxygen, the in vitro system requires, for optimal activity 
(23°C, pH 6.5), both a relatively high salt concentration 
(e.g. 1M (NH,)2SO,) and bovine serum albumin (0.3 mg/ 
ml). Albumin and salt increase both the rate and the quan- 
tum yield of the reaction. 

The luciferase was extracted and purified 20 fold by 
ammonium sulfate fractionation. The readily autoxidizable 
luciferin was extracted from the cells by hot water and 
purified (1500 fold) by ion exchange chromatography on a 
diethylaminoethyl-cellulose column. The purified material 
had a half-life of 25 minutes at 0°C in the dark, but it could 
be partially stabilized by the addition of 2-mercaptoetha- 
nol, cysteine, or albumin. Albumin binds the active mole- 
cule and this form is apparently less readily oxidized 
nonenzymatically. 

Luciferin undoubtedly possesses a characteristic ab- 
sorption spectrum, but (due to the dilute solutions avail- 
able) the only measure of it was from the excitation spec- 
trum for fluorescence. The compound exhibits maximum 
fluorescent emission at about 470 my and its activation 
spectrum showed a single peak whose maximum was at 
400 mu. The bioluminescent emission from extracts or 
living cells was also found to exhibit a maximum at 
470 mu. 

When cells are grown on a daily schedule of twelve 
hours in a bright light followed by twelve hours of dark- 
ness, the maximum capacity for bioluminescence occurs 
during the middle of the dark period. 

It was found that the extractable luciferase shows simi- 
lar changes. It gradually increases froma minimum level 
at about the middle of the light period and passes through 
a maximum (6 to 8 times the minimum level) after seven 
hours in the dark. 

The variation in luciferin concentration apparently 
follows a similar course. However, it has been more dif- 
ficult to demonstrate this, because diurnal variations in 
luciferin concentration were obscured by the large losses 
which occurred during the harvesting of the cells. These 
losses occurred as a result of cell flashing. Since this 
flashing is more pronounced during the dark, one meas- 
ures higher luciferin concentrations during the light. That 
this does not represent the true state in the cell was shown 
by partially inhibiting flashing by heating cells to 34° be- 
fore harvesting. Under these conditions extractable luci- 
ferin was about 4 times higher in cells harvested during 
the dark period than in those harvested in the light period. 

With cells grown at 22°C on constant dim light and 
harvested at various times, it was again found that the 
amount of extractable luciferin was not constant but passed 
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through a maximum (about three times the minimum). Ap- 
proximately 24 hours were required for a complete cycle. 
The evidence thus indicates that there is a diurnal vari- 
ation in luciferin and luciferase concentration. 
Microfilm $2.75; Xerox $5.40. 106 pages. 


THE CHEMISTRY OF 
THE LIPOPOLYSACCHARIDES OF 
ESCHERICHIA COLI 


(Order No. 61-4266) 


Alice Jean Burton, Ph.D. 
University of Illinois, 1961 





Biologically active lipopolysaccharides have been pre- 
pared from Escherichia coli, strain 0111:B4, by cold 
aqueous phenol extraction. The procedure used to purify 
the crude material combined ultracentrifugation and etha- 
nol fractionation, and led to the isolation of two distinct 
lipopolysaccharides. The first of these, F-III, of high 
molecular weight, was similar to material from other 
Gram negative organisms prepared by numerous investi- 
gators; this lipopolysaccharide was obtained in four to 
five per cent yield based on the dry weight of the cells. 
The second, F-VI, was of considerably lower molecular 
weight, remaining in the supernatant solutions during ul- 
tracentrifugation of the crude material. Though the pres- 
ence of polysaccharide in the supernatant solutions has 
been noted previously, the lipopolysaccharide nature of 
this material has not been generally recognized. This 
fraction was obtained in ten to fifteen per cent yield, again 
based on the dry weight of bacteria. 

The low molecular weight lipopolysaccharide, F-VI, 
contains one third as much lipid and approximately one 
and one-half times as much polysaccharide as F-III. Pre- 
liminary results of tests comparing the biological activity 
of the two materials show that F-VI is significantly more 
toxic and pyrogenic than F-III. Of considerable interest 
is the possible relationship between the two lipopolysac- 
charides in the intact bacterial cell. Because F-III and 
F-VI have qualitatively similar chemical composition, we 
first thought that F-VI represents a degraded product of 
F-III. However, this view may not satisfactorily explain 
the relatively higher biological activity of F-VI. 

The lipid A components of F-III and F-VI were pre- 
pared following mild acid hydrolysis of the two lipopoly- 
saccharides. These lipids were purified by acetone frac- 
tionation and silicic acid chromatography. A major portion 
of each lipid was consistently obtained as a well defined 
peak from the silicic acid columns. The purified lipids, 
A-III and A-VI respectively, have similar chemical com- 
position: both contain glucosamine and phosphate in a 
ratio of 2 to 1; acetyl substituents; and fatty acids which 
include lauric, myristic, B-hydroxydecanoic and B-hy- 
droxymyristic acids. Neither glycerol nor necrosamine 
was present in these lipids. Both lipids are reducing, and 
have limited solubility in organic solvents, dissolving only 
in chloroform and pyridine. One important difference be- 
tween the two lipids is that the molecular weight of A-TIII 
is 1700, while that of A-VI is approximately 3400; the basis 
for this difference in molecular weight is not yet clear. 








Mild alkaline hydrolysis of F-III, which released amino 
acids without cleavage of lipid A, provided evidence that 
amino acids do not link lipid A to polysaccharide in the 
intact lipopolysaccharide. 

The linkage of the glucosamine molecules in lipid A 
was investigated. The results of sodium borohydride re- 
duction and alkaline degradation, performed on a semi- 
micro scale, clearly indicate that the two glucosamine 
molecules are linked glycosidically; after complete reduc- 
tion, a fraction is obtained in which approximately half the 
amino sugar present is still glucosamine. The apparent 
stability of the reduced unit to vigorous alkaline hydrolysis 
indicates that the glycoside joins two glucosamine mole- 
cules, without involving an hydroxy fatty acid: either an 
amide or an ester of the latter with a second glucosamine 
molecule should cleave under the conditions of vigorous 
alkaline hydrolysis. A phosphate diester linkage does not 
seem likely; two glucosamine molecules so joined should 
be completely reduced to glucosaminol. Such a linkage 
should also cleave under vigorous alkaline conditions. 

On the basis of the results obtained from the reduction 
and alkaline degradation of lipid A, a unit in which a gly- 
cosidic bond joins two molecules of glucosamine has been 
proposed as the basic structural unit of lipid A. Final 
confirmation of this structure will depend on the outcome 
of similar experiments conducted on a larger scale. 

Microfilm $2.75; Xerox $6.60. 136 pages. 


BIOCHEMICAL AND PHYSIOLOGICAL 
ASPECTS OF GROWTH IN 
X-IRRADIATED CORN SEED 


(Order No. 61-4275) 


Joe Howard Cherry, Ph.D. 
University of Dlinois, 1961 


The irradiation of corn seed with X-rays drastically 
retards germination and seedling growth. A study designed 
to examine the biochemical and physiological nature of the 
reduced plant activities indicates that two glycolytic en- 
zymes and the oxidative and phosphorylative capacities of 
mitochondria are not seriously affected. In general, the 
enzymatic activities were somewhat higher in the seed- 
lings grown from X-irradiated seeds. The changes in 
enzyme activities induced by irradiation appear to be due 
to a reduction in plant growth (i.e., the level of enzyme 
activities change with seedling age). 

Histological observations indicate that exposure of 
seeds to X-rays (250 kr) virtually eliminates cell division. 
Consequently, growth of seedlings from X-irradiated seeds 
is primarily by cell expansion. 

Subsequent studies indicate that the metabolism of 
ribonucleoprotein granules (microsomes) is a fundamental 
part of cell growth and maturation. Young, actively di- 
viding root cells are characterized by a high level of mi- 
crosomes, whereas older cells have few microsomes with 
the majority of the RNA being associated with the mito- 
chondria. Differential ultra-centrifugation and RNA analy- 
sis show that exposure of seed to X-rays prevents the syn- 
thesis of “new” microsomes as ordinarily occurs with cell 
division, but does not disrupt the metabolism of microsomes 
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in the expanding cells. This results in an increase in 
mitochondrial RNA. 

Concomitant with the disappearance of microsomes in 
X-irradiated tissue there is a large increase in RNase 
activity which may be involved in the metabolism of RNA 
as a function of cell expansion and maturation. RNase 
activity of meristematic tissues (radicle and mesocotyl) is 
enhanced by treatment of seeds with X-rays. 

Preliminary in vitro studies of subcellular fractions 
indicate that microsomal RNA may be transferred to the 
mitochondrial fraction. 

The RNA’s of the different subcellular fractions appear 
to have dissimilar RNA nucleotide compositions. In vitro 
and in vivo studies also show that the nuclei incorporate 
the largest amount of radioactive precursors into nucleic 
acid, followed in order by mitochondrial, soluble and mi- 
crosomal fractions. X-irradiation does not affect this 
order of precursor incorporation but does enhance the 
relative amount of incorporation or RNA turnover. 

Microfilm $2.75; Xerox $8.20. 178 pages. 


A PRELIMINARY STUDY OF 
THE METABOLIC FATE OF QUERCETIN AND 
RUTIN IN NICOTIANA TABACUM 


(Order No. 61-4899) 


Lawrence John Dieterman, Ph.D. 
The University of Oklahoma, 1961 





Major Professor: Simon H. Wender 


This study was initiated to determine whether rutin 
and quercetin could be assigned any specific function in 
the over-all plant physiology of certain plants. Nicotiana 
tabacum plants were ‘supplied with “C quercetin and “C 
rutin by an injection technique, and the fate of these com- 
pounds was traced by their radioactive content. The in- 
jected plants were allowed to metabolize for short-term 
periods. They were then fixed in boiling 85% isopropyl 
alcohol and separated into an alcohol soluble fraction and 
an alcohol insoluble fraction. The alcohol soluble fraction 
was cursorily examined by chromatographic and radioauto- 
graphic techniques. The alcohol insoluble fraction was 
analyzed for lignin. The lignin content was defined by a 
1% HCl hydrolysis and by a 72% sulfuric acid treatment 
and further characterized by an alkaline nitrobenzene oxi- 
dation. 

In one experiment, approximately 1.45 uC of quercetin, 
with a specific activity of 10 .C/mg. of carbon was in- 
jected into sixty-day old plants with a fresh weight of about 
100 gms. Of the injected activity 60 to 70% could be ac- 
counted for. Forty percent of the injected activity was 
located in the alcohol soluble fraction. In this fraction 
the presence of labeled quercetin, 3,4-dihydroxybenzoic 
acid and phloroglucinol was tentatively established. The 
formation of the latter two, however, has not been defi- 
nitely proven. Eleven percent of the injected activity was 
isolated with the 72% sulfuric acid lignin. This labeled 
material, isolated with the lignin fraction, is chemically 
attacked in a characteristic manner by the nitrobenzene 
oxidation. It was shown that upon acidification of the oxi- 
dation mixture, a definite amount of activity was evolved 





for the particular type of lignin. It amounts to 25 to 30% 
for 72% sulfuric acid lignin and 45 to 50% for 1% HCl 
lignin. “C quercetin was oxidized and found to lose 45% 
of the activity in the oxidation mixture upon acidification. 
The 72% sulfuric acid lignin isolated from uniformly 
labeled tobacco tissue was found to lose 10% of the ac- 
tivity in the oxidation mixture upon acidification. The iso- 
lated aldehydes, which are the accepted criteria for lignin, 
contained no radioactivity. 

In another experiment, approximately 5 uC of rutin, 
with a specific activity of 10 1.C/mg. of carbon was in- 
jected into sixty-day old plants and one ninety-day old 
plant. Rutin plus three unidentified radioactive substances 
were detected in the alcohol soluble fraction. Acidifica- 
tion, after oxidation of the isolated 72% sulfuric acid lignin, 
evolved 20 to 30% of the activity contained in the oxidation 
mixture. 

A final combined analysis was made on the 72% sul- 
furic acid lignin isolated from young plants grown under 
normal conditions and under boron deficient conditions. 
The aldehyde and nitrogen percentages were determined 
and the results discussed. 

Microfilm $2.75; Xerox $3.80. 70 pages. 


BIOCHEMICAL AND BIOPHYSICAL PROPERTIES 
OF TAKADIASTASE RIBONUCLEASE 
T, AND X-RAY SCATTERING FROM 
PANCREATIC RIBONUCLEASE I 


(Order No. 61-5920) 


David Lee Filmer, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Paul Kaesberg 


A purification procedure was developed for Takadia- 
stase ribonuclease T; (RNase T,) and some of the bio- 
physical and biochemical characteristics of the purified 
enzyme were determined. 

RNase T, is specific for the nucleotide guanylic acid 
in yeast ribonucleic acid (RNA). This high degree of 
specificity makes it very useful in structure studies of 
RNA. The present investigation was undertaken because 
of the necessity of having a relatively easy method of ob- 
taining the enzyme in large amounts. We have used the 
classical methods of protein purification as well as the 
newer methods of chromatographic separation. 

The crude enzyme solution was first adjusted to pH 2.5 
and a heat denaturation step was done at 80°C. Then the 
enzyme was subjected to two ammonium sulfate fractiona- 
tion steps under carefully controlled pH conditions. The 
fraction which precipitated between 0.6 and 1.0 saturation 
at pH 4.0 was used for further purification. This further 
purification was done with the aid of DEAE-cellulose 
chromatography. An over-all purification of 800 fold was 
obtained with a yield of about 30 per cent. 

Under the conditions used, the enzyme was homogene- 
ous by the methods of chromatography, sedimentation 
velocity, and electrophoresis. From the electrophoresis 
experiments the isoelectric point was determined to be 
near pH 3.0. When the enzyme was investigated at its iso- 
electric point by the sensitive method of sedimentation 
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equilibrium the preparation could be shown to be inhomo- 
geneous. The weight average molecular weight and the 

Z average molecular weight were shown to be 31,000 and 
55,000 respectively. The properties of this enzyme and 
pancreatic ribonuclease I (RNase I) were compared. 

It had also been intended to compare the size and shape 
of these two enzymes by X-ray scattering. Because of the 
inhomogeneity and the limited amount of RNase T, iso- 
lated, X-ray scattering experiments from its solutions 
were not done. However, X-ray measurements were made 
on pancreatic ribonuclease I. The shape of RNase I in 
solution was found to approximate a cylinder or a prolate 
ellipsoid of revolution with dimensions 27 x 27 x 54 Aor 
27x 27x 73A respectively. By the use of the density | 
function the maximum dimension was found to be 65 A. 
From the volume determination the enzyme was found to 
have a hydration of 0.6 gm of water/gm of protein. The 
relationship of these dimensions to the unit cell dimen- 
sions obtained from X-ray diffraction is discussed. 

Microfilm $2.75; Xerox $6.00. 122 pages. 


PREPARATION AND SOME PROPERTIES 
OF TOBACCO MOSAIC VIRUS WITH 
DIFFERENT METALLIC ION CONTENTS 


(Order No. 61-4130) 


Yasuo Fujimoto, Ph.D. 
Stanford University, 1961 


Only a few reports have appeared in the literature 
indicating the presence of trace amounts of metallic com- 
ponents associated with the tobacco mosaic virus (TMV). 
As the isoelectric point of the virus is about pH 3 to 4 and 
the pH of infectious tobacco juice is about pH 5, it is evi- 
dent that the virus must be associated with some cations 
in the plant juice. The metallic components in the virus, 
however, have not been characterized except for the ex- 
periments by Loring and Waritz (Science, 125, 646 (1957)) 
showing that significant amounts of calcium, magnesium, 
and iron were still present in the virus after exhaustive 
dialysis against versene. In the first part of this disser- 
tation, the characterization of the metallic components in 
the virus was investigated as the primary problem. 

A modified procedure of dry ashing and colorimetric 
analysis for iron was developed. The iron content of the 
phosphate-extracted virus was found to be 15 wg per g. 

A method of wet ashing and flame photometric analysis of 
the virus for potassium, sodium, calcium, magnesium, 
iron, and manganese was established. The virus prepared 
in deionized water was primarily calcium-magnesium- 
virus although significant quantities of other metals were 
also present. Approximately 8,700 equivalents of metal 
ions were found in the calcium-magnesium-virus per virus 
particle. The virus after sodium versene treatment was 
primarily sodium-virus and on washing in the ultracentri- 
fuge appeared to lose sodium ion by hydrolysis. After 
treatment with Dowex 50 hydrogen the resulting virus, 
H-TMV, was found to be metal-free, and approximately 
8,700 titrable acidic groups were present at pH 7. All 
such acidic groups were shown to be associated with metal- 
lic ions in Ca-Mg-TMV. 

Conductivity experiments with the different preparations 





suggested that the Ca~-Mg-TMV and H-TMV were rela- 
tively undissociated, in contrast to the versene-treated 
virus which behaved more like an ordinary salt. Three 
virus preparations that contained a single metallic com- 
ponent each, namely Ca-TMV, Li-TMV, and Na-TMV were 
prepared. Ultracentrifugal fractionation experiments with 
such virus preparations showed that the lithium-virus pro- 
duced the largest amounts of non-compacted virus. The 
nature of the negatively-charged groups in the virus re- 
sponsible for the binding of the cations is discussed. The 
theory is proposed that the divalent metals in the virus 
play an important role in forming cross-linkages between 
nucleate and protein, in stabilizing the inter-protein sub- 
units bonding, and in holding the nucleate into a helical 
structure. 

In the second part of this dissertation, the preparation 
and ultracentrifugation of TMV-nucleates prepared both 
by phenol and sodium dodecyl sulfate (SDS) procedures 
were studied. The ultraviolet absorption spectra of the 
nucleates in both water and 0.002 M pH 7 sodium phosphate 
buffer were determined. About 4 to 10 % hypochromic 
shift was observed in the presence of phosphate buffer as 
compared to water. Both the infectivity and the nitrogen 
to phosphorus ratio of the SDS-nucleate appeared to be 
higher than for phenol-nucleate. The phenol-nucleate con- 
tained about four times more iron (80 yg per g nucleate) 
than the SDS-nucleate. 

A new ultracentrifugation technique using an immo- 
bilizing carborundum bed was employed for the fractionation 
of the nucleate, providing new evidence for the inhomoge- 
neity of such preparations. The nitrogen to phosphorus 
ratio of the sedimentable fraction appeared to be higher 
than that of the non-sedimentable component. The maxi- 
mal (at 258 my) to minimal ultraviolet absorbance (at 230 
my) of the sedimentable fraction was lower than that of 
the non-sedimentable. The statistical comparison of the 
infectivity data showed that the sedimentable fraction was 
significantly more infectious than the non-sedimentable. 
The possible significance of iron and other metals to the 
infectivity of the virus nucleate has been discussed in re- 
lation to the virus structure. 
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SUBCELLULAR FRACTIONATION AND 
TESTOSTERONE METABOLISM IN VIVO 
OF RAT VENTRAL PROSTATE 
AND CANINE PROSTATE 


(Order No. 61-3340) 


Boyd Wesley Harding, Ph.D. 
University of Utah, 1961 


Chairman: Dr. Leo T. Samuels 


In several species testosterone has been shown to be 
the major androgenic hormone secreted by the testes. 
This steroid has been shown to regulate the metabolism 
of male accessory reproductive tissue, but the identity of 
the active substance in the tissue and the subcellular locus 
of its action have not been established. The objects of this 
study were to develop a method for the differential centri- 
fugationr of dog prostate and rat ventral prostate and to 
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characterize the subcellular fractions obtained and to 
study the uptake of testosterone-4-C™, its metabolism 
and its subcellular localization in these tissues. 

A homogenizing medium of 0.25M sucrose and 0.001M 
Versene at pH 7.4 was utilized. Five subcellular fractions 
of rat ventral prostate were made. The distribution of 
RNA, DNA, succinate-ferricyanide and succinate-cyto- 
chrome c reductase, DPNH and TPNH-cytochrome c re- 
ductase systems, cytochrome oxidase and acid phosphatase 
were studied. 

Acid phosphatase was demonstrated diffusely throughout 
the subcellular fraction of rat ventral prostate but with the 
highest specific activity in a heavy mitochondrial fraction. 
This fraction was not similar in sedimentation behavior to 
lysosomes, which contain acid phosphatase in rat liver. 
No evidence for a specific glucose-6-phosphatase associ- 
ated with microsomes was found in rat or dog prostate 
tissue. 

DPNH-cytochrome c reductase in rat ventral prostate 
was found to have a subcellular distribution similar to that 
in liver. But unlike liver the cytochrome c dependent oxi- 
dation of TPNH in rat ventral prostate was found to occur 
in subcellular fractions similar to those containing DPNH- 
cytochrome c reductase. In addition it was found that the 
reduction of cytochrome c by TPNH depended largely on 
either its conversion to DPNH or transhydrogenation with 
DPN*. These observations were taken as evidence for the 
absence of a specific TPNH-cytochrome c reductase in rat 
ventral prostate. It was further hypothesized that the se- 
cretion of citric acid by rat ventral prostate might be ex- 
plained by this circumstance. 

Antimycin A inhibition of DPNH-cytochrome c reduc- 
tase in different particles of rat ventral prostate was 
studied and evidence for biochemical heterogeneity of the 
mitochondrial particles was found. The subcellular dis- 
tribution of the other components studied was found to be 
similar to that reported for rat and mouse liver and rat 
pancreas. 

Testosterone-4-C™ was administered to rats and the 
radioactivity in blood and ventral prostate was examined 
at different time intervals. A rapid equilibrium of radio- 
activity between blood and ventral prostate was found. The 
mean ratio of total activity found in ventral prostate to that 
in blood was 1.17 + 0.27; whereas the concentration of 
chloroform-soluble radioactivity in ventral prostate was 
double that in blood. 

While a fairly large amount of radioactivity in blood 
was chloroform-insolubie conjugated material, only a very 
little of this material was found in ventral prostate. The 
radioactivity in ventral prostate which was largely chloro- 
form-soluble was identified as A*-androstene-3,17-dione. 
This steroid was associated with the RNA-containing par- 
ticles and the high speed supernatant fractions of rat ven- 
tral prostate. 

It was concluded that the free steroid is both oxidized 
and concentrated in the prostatic cells and that these cells 
are relatively impermeable to conjugated testosterone 
metabolites. Since muscle does not show either the high 
concentrating or oxidizing effects, it was postulated that 
these may be related to the hormonal action of testoster- 
one. It is not known whether the steroid in the RNA- 
containing particles or in the supernatant fraction is more 
directly related to this action. 
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INVESTIGATION OF THE CHEMICAL NATURE 
OF COMPOUNDS PRODUCED BY 
A Streptomyces noursei VARIANT 


(Order No. 61-3946) 


William Charles Kelley, Ph.D. 
Rensselaer Polytechnic Institute, 1961 





Supervisor: Stephen E. Wiberley 


Methods of separating the components of a mixture of 
metabolic products of a Streptomyces noursei variant are 
described. This crude mixture was obtained as a pool of 
insoluble residues in the extraction and purification of 
phalamycin, an antibacterial agent. By various solvent 
extraction procedures the mixture has been separated into 
three principal fractions or components of varying degrees 
of purity. The first component, discussed very little in 
this study, is separated and partly characterized by its 
high solubility in all lipide solvents. The remaining two 
components are considerably less soluble in these sol- 
vents, and are also insoluble in weak acids and bases. 
After the first component is removed frcm the original 
mixture a second component can be separated from the 
remaining part because of its slight solubility in chloro- 
form. The residue which is highly insoluble in the many 
organic solvents used is considered the third component. 

This third component resists further separation by 
numerous and varied solvent extraction procedures, but 
has been partly resolved into two fractions by column 
chromatography. 

Evidence is presented to show that the second compo- 
nent consists mainly of a single compound which is con- 
sidered to be a newly described natural product. An em- 
pirical formula C:s;HigN2O2 has been tentatively assigned 
to it. Its soft colorless crystals melt with decomposition 
near 251°C., and begin to sublime at about 131°C. Other 
physical and chemical properties are described, and inter- 
pretations of its ultraviolet absorption, infrared absorp- 
tion, and nuclear magnetic resonance spectra are dis- 
cussed. Inferences from these data suggest probable 
structural units. The proposed presence of a monosub- 
stituted benzene, an a,f8-unsaturated carbonyl, and an 
hydantoin group accounts for many of its physical and 
chemical properties. 
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COMPARATIVE AMINO ACID CONTENT 
OF RAT THYMUS 


(Order No. 61-4241) 


Lillian Cardwell Manley, Ph.D. 
University of Alabama, 1961 


Since investigative evidence concerning the function of 
the thymus has not been conclusive to this time, and since 
the majority of the studies attempted indicate some con- 
tingent relationship of the thymus to the age of the organ- 
ism, it is hoped that a qualitative analysis of amino acid 
content with age will aid in indicating any age-variation in 
function of the organ. 
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This qualitative analysis of the tissue utilizes appro- 
priately the technique of paper chromatography with two- 
dimensional separation in different solvents, phenol-water 
and butanol-acetic acid, and using ninhydrin as an indi- 
cator. Rats, varying in age from birth to 90 days, were 
used in the investigation. Some analyses of tissue from 
post-90 day animals were also made. Under the scope of 
this technical approach, thirteen amino acids are identified 
at some time during the growth period of the animal. The 
amino acids observed are alanine, arginine, aspartic acid, 
cystine, glycine, histidine, leucine, lysine, methionine, 
serine, threonine, tyrosine, and valine. 

A definite variation of amino acid content of the thymus 
is observable with increase in age of the rat. Three amino 
acids are not seen at birth, but are identified at a later 
age; valine is exhibited first at the age of 25 days, alanine 
at the age of 30 days, and threonine at 40 days. Three 
other amino acids, lysine, arginine, and serine, were not 
detected in chromatograms of thymus tissue excised from 
older rats; lysine was not observed after the age of 60 
days, arginine after the age of 75 days, and serine after 
the age of 80 days. 
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A STUDY OF THE CARBOHYDRATES 
OF THE GLYCOPROTEIN ASSOCIATED WITH 
HUMAN SERUM BETA-LIPOPROTEIN 


(Order No. 61-4342) 


William Emmett Marshall, Jr., Ph.D. 
University of Illinois, 1961 


To date, little evidence is available concerning the 
nature of the protein moiety associated with human serum 
lipoproteins. These complex proteins are becoming in- 
creasingly important in the study of lipid metabolism and 
certain blood disorders. 

For this reason, it was felt that a further characteri- 
zation of the protein moiety would lend to a fuller under- 
standing of the phenomenon by which lipid is bound to the 
protein. 

Beta-lipoprotein was isolated from whole citrated 
human blood by means of flotation density in the prepara- 
tive ultracentrifuge. Further purification was achieved 
by ultracentrifugal washing and by dialysis. The purified 
beta-lipoprotein was delipidated by aspiration into organic 
solvents and the protein residue recovered by centrifuga- 
tion. Further purification by washing with organic sol- 
vents yielded a phosphorous-free glycoprotein containing 
2.9% carbohydrate. 

The carbohydrates were liberated by acid hydrolysis 
and isolated by means of ion exchange columns. Quantita- 
tive analyses were performed by the anthrone reaction, 
the Elson-Morgan reaction, the resorcinol reaction, and 
the direct Ehrlich reaction. Qualitative analyses of the 
neutral sugars and the amino-sugars were carried out by 
paper chromatography against standards. 

The results of these tests showed the presence of 
galactose and mannose, 1.33%, glucosamine, 1.20%, and 
sialic acid, 0.35%. 

A tryptic-chymotryptic digestion of the glycoprotein 
was subjected to two dimensional paper electrophoresis 





and chromatography in order to study the distribution of 
the sialic acid on the protein. The results suggested that 
there exists about 20 sites on the protein containing bound 
sialic acid. Microfilm $2.75; Xerox $4.20. 78 pages. 


A STUDY OF ION AND SUBSTRATE EFFECTS 
ON THE KINETICS OF 
CYTOCHROME c OXIDASE 


(Order No. 61-4192) 


Eugene T. Mc Guinness, Ph.D. 
Rutgers University, 1961 


Major Professor: Walter W. Wainio 


A detailed analysis of the effects of phosphate buffer 
and substrate concentration on the rate of oxidation of 
ferro- to ferricytochrome c by cytochrome c oxidase was 
undertaken to elucidate the mechanism of the reaction. 
The rate of the reaction was followed spectrophotometri- 
cally by observing the decrease in absorbancy of the alpha 
peak of the ferrocytochrome c as the oxidation proceeded. 
Over the range of concentrations studied, the phosphate 
buffer exhibited both activating and inhibiting effects. The 
optimum molarity for phosphate occurred at about 0.067M 
at the higher pH values studied and changed to about 0.100M 
as the pH was decreased to 6.0. A further analysis of this 
effect suggested that the molar optimum, though variable 
for different pH and cytochrome c concentrations, occurred 
at a constant cationic strength. 

Studies on both activation and inhibition were focussed 
at one pH value of phosphate buffer, namely 7.0, so as to 
obtain more detail. Analysis of these data suggested that 
the activation is best described as non-coupling, viz., the 
activator has little or no effect on enzyme-substrate as- 
sociation. As the concentration of the phosphate was in- 
creased in the range of its activation there resulted a 
pronounced effect on Vp, but there was little or no change 
in Kp. 

Inhibition studies revealed that the Lineweaver-Burk 
analysis of the data gave a common intercept at the sev- 
eral concentrations of phosphate buffer in the -x, +y quad- 
rant. This condition is best described as mixed inhibition. 
Additional evidence for this view is cited. 

Application of the differential method of analysis of the 
kinetics to this reaction suggested that the decrease in the 
rate constant with an increase of the cytochrome c, which 
is reported in the literature by others, is due to inhibition 
of the enzyme by ferricytochrome c. To establish this 
point a technique is described whereby the order of the 
reaction under truly initial conditions, i.e., in the com- 
plete absence of product, could be estimated. These re- 
sults lead us to conclude that under the conditions we 
employed the order of the reaction is zero when buffer 
concentrations at or below the molar optimum for a given 
pH value are used. When the buffer concentration is either 
above the molar optimum in the absence of product or 
above or below the molar optimum in the presence of prod- 
uct at any pH value studied, the differential and integral 
forms of the rate expression suggest that the kinetics are 
best described as being of apparent fractional order (a 
combination of zero- and first-order kinetics) or first- 
order. Microfilm $4.00; Xerox $14.20. 311 pages. 
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ISOLATION AND PHYSICAL CHARACTERIZATION 
OF HOMOGENEOUS LACTIC DEHYDROGENASE 


(Order No. 61-2924) 


David B. S. Millar III, Ph.D. 
Duke University, 1961 


Supervisor: P. Handler 


Crystalline lactic dehydrogenase as prepared by the 
method of Takenaka and Schwert (1) consists of two pro- 
tein fractions. The major protein fraction, denoted as 
fraction A, has previously been obtained by electrophoretic 
separation. 

A technique for the isolation of this protein fraction by 
gradient elution from hydroxylapatite columns has been 
developed. The lactic dehydrogenase thus isolated is ho- 
mogeneous with respect to electrophoresis, sedimentation 
velocity measurements and ammonium sulfate salting out 
techniques. Evidence is presented which indicates that 
the second fraction of crystalline lactic dehydrogenase, 
designated in the literature (2) as fraction C, has little or 
no enzymatic activity. 

The variation of the sedimentation constant of frac- 
tion A with protein concentration suggests that the protein 
dissociates upon dilution. 

Studies have been performed employing the Archibald 
approach to sedimentation equilibrium technique (3). The 
results show that the molecular weight decreases with 
decreasing protein concentration. The value of the molec- 
ular weight at infinite dilution is approximately 75,000. 
The variation of the molecular weight with concentration 
is interpreted as arising from a reversible equilibrium 
between monomer, dimer and trimer. 

Diffusion coefficients have been determined as a func- 
tion of protein concentration at 1.0°C. and at 20°C. The 
dependence of the diffusion coefficient upon protein con- 
centration at these two temperatures is in accord with the 
hypothesis of an aggregate system whose degree of disso- 
ciation is dependent on protein concentration and tempera- 
ture. 

The minimum molecular weight, calculated from the 
amino acid content, is 71,550. This value is in reasonable 
agreement with that determined by physical chemical 
methods. 

The diffusion coefficient of the monomer, at 20°C., 
corrected to water, is estimated to be 7.39x10~’ cm.” per 
second. The sedimentation constant of the monomer, cal- 
culated on the basis of a molecular weight of 75,000, is 
5.60S. The molar frictional ratio is 1.02. 
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GLYCOPEPTIDES FROM GAMMA GLOBULINS 
(Order No. 61-3347) 


Chris Nolan, Ph.D. 
University of Utah, 1961 


Chairman: Emil L. Smith 


Glycopeptides have been isolated from papain hydroly- 
sates of human II-3 y-globulin, a rabbit y-globulin prepa- 
ration from Type VII Pneumococcus antiserum and from 
bovine immune lactoglobulin (a y-globulin from bovine 
colostrum). 

Five glycopeptides obtained from rabbit y-globulin 
contained approximately 88% of the hexose components of 
the y-globulin. The three major glycopeptides, which con- 
tained about 77% of the hexose components of the y-globu- 
lin, were found to have the following carbohydrate compo- 
sitions and amino acid sequences: 


Glu-NH2.Phe.Asp.(4 glucosamine, 3 hexose, 
1 fucose) 





Glu-NH2.Glu-NH2.Phe.Asp.(4 glucosamine, 3 hexose, 
1 fucose) 


Glu.Glu- NH; .Glu-NH,.Phe.Asp.(4 glucosamine, 4 hexose, 
1 fucose, 0.3 sialic acid) 


The carbohydrate moieties are bound to the aspartyl resi- 
dues by covalent bonds, as indicated, and the hexose is in 
the form of galactose and mannose in the approximate 
molar ratio of 1 to 2 in each case. The fucose content of 
each of the three glycopeptides was found to account for 
all of the fucose in the intact y-globulin molecule, and, 
thus, it was concluded that they arose from the same locus 
in the glycoprotein. The largest of the glycopeptides was 
contaminated with a small amount of another carbohydrate- 
containing substance, which probably accounts for the 
extra residue of hexose and the small, unstoichiometric 
amount of sialic acid. That the carbohydrate moiety is 
attached to the aspartyl residue is consonant with the com- 
position of a fourth glycopeptide, which contained only as- 
partic acid and carbohydrate. The small amount of this 
substance isolated did not permit quantitative studies. 
The acid hydrolysate of another minor glycopeptide was 
found qualitatively to contain glutamic acid, phenylalanine, 
aspartic acid and several other amino acids, as well as 
carbohydrate. The evidence indicates that rabbit y-globu- 
lin contains only one carbohydrate moiety. 

A glycopeptide isolated from bovine immune lacto- 
globulin was shown to have the following carbohydrate 
composition and amino acid sequence: 


Lys.Pro.Arg.Glu.Glu.Glu-NH; .Phe.Asp.(4 glucosamine, 
5 hexose, 1 fucose) 


The hexose consists of galactose and mannose in the ap- 
proximate molar ratio of 2 to 3. 

Rosevear and Smith have isolated three glycopeptides 
from papain hydrolysates of human II-1,2 y-globulin 
(J. Biol. Chem., 236, 425 (1961)). The largest of these 
glycopeptides was reported to have the amino acid se- 
quence and carbohydrate composition: 


Glu.Glu.Asp-NH2 .Tyr.Glu.Asp.(8 glucosamine, 8 hexose, 
2 fucose, 1 sialic acid) 
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The hexose consists of galactose and mannose in the ap- 
proximate molar ratio of 3 to 5. The amino acid and 
carbohydrate compositions, amino-terminal amino acids 
and electrophoretic properties of three glycopeptides iso- 
lated from the II-3 fraction of human y-globulin in the 
present work indicate that they are the same as the glyco- 
peptides from the II-1,2 fraction, and evidence was obtained 
which indicates that all three glycopeptides from the II-3 
fraction arose from the same locus in the protein molecule 
and that the y-globulin contains only one carbohydrate 
moiety, as concluded by Rosevear and Smith in the case of 
the II-1,2 fraction. 

A comparison of the glycopeptides from the three spe- 
cies shows that the carbohydrate moiety is attached to an 
aspartyl residue in each case and that the glycopeptides 
are otherwise very similar with respect to the types of 
monosaccharide and amino acid sequences. 

Microfilm $2.75; Xerox $7.80. 167 pages. 


PURIFICATION AND CHARACTERIZATION 
OF TWO DEHYDROGENASES 
ACTING ON 5-KETOCAMPHOR 


(Order No. 61-4364) 


Nancy Celia Eleanor Sandelin Paisley, Ph.D. 
University of Illinois, 1961 


To determine the types of reactions and the mecha- 
nisms by which biological systems degrade alicyclic com- 
pounds containing hindered bridgeheads, a study was 
undertaken of the pathway of degradation of terpenoids. 
Pseudomonads were. isolated by enrichment technique and 
grown on media containing the bicyclic monoterpene (+)- 
camphor as their sole source of carbon and energy. Con- 
sideration of the alicyclic intermediates led to the hypothe- 
sis of a conversion of camphor to branched chain dicar- 
boxylic acids by a series of enzymatic steps involving 
hydroxylation, dehydrogenation and lactonization. 

The question of the specificity of the enzymatic dehy- 
drogenation reactions led to an investigation of the follow- 
ing system: 


A .O 2 
oH — H 
. a OH 
I 


I Ill 


Dehydrogenase activities catalyzing reactions A (5-exo- 
hydroxycamphor (I) to 5-ketocamphor (II)) and B (5-endo- 
hydroxycamphor (II) to (II)) have been separated from 
cell-free extracts and each purified essentially 100-fold 
using standard methods of protein purification. They are 
DPN specific dehydrogenases. 

The turnover numbers calculated for the pH optima, 
assuming a molecular weight of 100,000 grams, are 300 
to 500 for the present state of enzyme purity. Considering 
other primary and secondary alcohol dehydrogenases from 
aerobic systems, one might anticipate turnover numbers 





of 5,000 to 12,000 for the pure enzyme. On these assump- 
tions, the purity of the dehydrogenases would be 3 to 10%. 

The pH optima for the two dehydrogenases are with II 
as substrate, 4.2 for B, 6.8 for A, and with the alcohols, 
9.4 and 8.6 for the endo and exo respectively. 

The dissociation constants, K,,, calculated according 
to Lineweaver and Burk, are ca. 107° M for I and for 
DPNH, and slightly higher for DPN, II and III. 

Oxidation-reduction data obtained by spectrophoto- 
metric measurements give Ej values of -0.285 for the 
1 — II and -0.268 volts for the III — II half cells. Similar 
values were obtained by vapor phase chromatographic 
analysis of the equilibrium mixtures prepared with the 
purified enzyme preparations. From these data the 5-endo 
hydroxyl is about 600 calories more stable than the exo- 
epimer; a similar value was suggested by the equilibrium 
mixture of the two alcohols prepared with crude extracts. 

Initial studies of the substrate specificity with a limited 
number of compounds indicate that dehydrogenase A re- 
quires the bicyclic system with the gem-dimethyl bridge- 
head, while dehydrogenase B is less dependent on the 
whole structure since it will attack various bicyclic and 
cyclohexane derivatives. 

Activities which convert borneol and isoborneol to 
camphor were also discovered in the extracts. Their par- 


_ tial purification was accrued during the initial steps of 


separation of dehydrogenases A and B, but the activities 
were not separated so we cannot judge if two dehydrogen- 
ases or one dehydrogenase with two activities was respon- 
sible. Preliminary oxidation-reduction studies were made, 
but more highly purified preparations are needed for defi- 
nitive measurements. 

Consideration of these data in conjunction with the 
earlier studies leads to postulation of the reaction order 
in camphor degradation as 5-exo hydroxylation either di- 
rectly on camphor to form 1 or on the 1,2-camphyllide to 
form compound H. As I equilibrates with II, the more 
stable isomer (III) could then form as a side product be- 
cause of thermodynamic control through mediation of de- 
hydrogenases A and B. Further oxidation, via II, would 
occur from either I or III. Inspection of the pH profiles of 
the two enzymes would indicate an accumulation of III in 
acidic medium; alkaline reaction (pH above 9) would favor 
its oxidation permitting conversion to the acidic compounds 
following II. Microfilm $2.75; Xerox $4.00. 73 pages. 


QUANTITATIVE CYTOCHEMICAL STUDIES 
OF THE MAST CELL 


(Order No. 61-3701) 
Amritlal Chhaganlal Parekh, Ph.D. 
University of Minnesota, 1960 


Studies were carried out on mast cells isolated from 
normal rats by centrifugation of peritoneal washings in 
sucrose or Ficoll density gradients. Owing to the need of 


-a precise reference standard for such quantitative studies, 


the bromsulfalein method for protein-nitrogen determina- 
tion was adapted to this purpose. The protein-nitrogen in 
mast cells was correlated with their number and mean 
total dry mass. 
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After a critical survey of available methods of hexos- 
amine determination, Exley’s micromethod was selected. 
Optimum conditions for the analysis of mast cells were 
investigated, and a modified procedure was developed. 

The present study indicated the following: 


1. No circadian cycle was found to apply to hexosamine 
in the mast cell. 


2. No effect on the number of mast cells or their hexos- 
amine and protein concentration and content was 
found from ACTH or cortisone treatment of the rat. 


. At 0.5 mg./kg. body wt., compound 48/80 had no ef- 
fect on mast cell number or their hexosamine and 
protein concentration and content. With higher 
(5 mg./kg. body wt.) dosage, intact mast cells were 
not obtained. 


Literature regarding the methods of determination of 
heparin was critically reviewed. The colorimetric Azure 
A method was adapted to a microscale (0.03-1.0 yg. hepa- 
rin), and the stoichiometry of Azure A binding to heparin 
with respect to the number of sulfate groups was dis- 
cussed. The micromethod was applied to the measure- 
ment of heparin content in the mast cells as follows: 

(1) ‘indirectly,’ after isolation of heparin from the mast 
cells, and (2) ‘directly,’ without isolation of heparin. Re- 
sults obtained by both were in complete agreement. 

Quantitative distribution of hexosamine and heparin in 
the intracellular fractions of rat peritoneal mast cells 
(obtained by centrifugal separation following homogeniza- 
tion) was studied. Evidence was found to indicate that 
heparin is the only polysaccharide (containing amino- 
sugar) present in these mast cells, and it is localized in 
the granules. It occurs in combination with protein in an 
approximate ratio of 1:1 by weight. No free hexosamine 
was found in mast cells and all of it could be accounted for 
as a component of heparin. These results indirectly sup- 
port the histological concept of the mast cell as a unicel- 
lular gland, probably holocrine in nature. 

Microfilm $2.75; Xerox $7.00. 147 pages. 


COMPARATIVE EFFECTIVENESS OF 
SEVERAL ORGANIC COMPOUNDS 
IN DWARFING OF PLANTS 


(Order No. 61-4921) 


William Henry Preston, Jr., Ph.D. 
University of Maryland, 1961 


Supervisor: Professor Conrad B. Link 


Amo-1618, /(5-hydroxycarvacryl)trimethylammonium 
chloride, 1-piperidinecarboxylate/, and 69 compounds 
structurally-related to it were applied as pastes (1% in 
lanolin) to stems of 4 - 19 different kinds of plants. The 
compounds varied in their ability to induce dwarfing, none 
or only one being at least moderately effective on some 
species of plants and as many as 11 on others. Usually, 
one compound was outstandingly effective, but the most 
effective compound was often different for each species of 
plant. All active compounds were of the quaternary am- 
monium type. The following compounds, in addition to 





Amo-1618, were in general very effective: (5-tert-butyl- 
4-hydroxy-o-tolyl)trimethylammonium chloride, 1-piperi- 
dinecarboxylate; (5-hydroxycarvacryl)trimethylammonium 
iodide, N,N-dimethylcarbamate; (5-hydroxycarvacryl)- 
trimethylammonium iodide, N,N-diethylcarbamate; (6- 
hydroxythymyl)trimethylammonium iodide, 1-piperidine- 
carboxylate. 

Individual applications of 4 of the 70 compounds to 
7-day-old Black Valentine bean plants resulted in dwarfed 
growth, and, in addition, dwarfed progeny from the seeds 
collected from these plants. These compounds were: 
Amo-1618; (5-hydroxycarvacryl)trimethylammonium io- 
dide, (2-chloroethyl)ethylcarbamate; (5-hydroxycarvacryl)- 
trimethylammonium iodide, N,N-dimethylcarbamate; (6- 
hydroxythymyl)trimethylammonium iodide, 1-piperidine- 
carboxylate. The first and last of the above compounds, 
and also (5-hydroxycarvacryl)trimethylammonium iodide, 
N,N-diethylcarbamate, when applied to Ogden soybean, 
induced dwarfing of the progeny. 

Black Valentine bean plants of normal size (with Amo- 
1618 treatments to the peduncles of the flowers) or of 
larger than normal size (with dual treatments of Amo- 
1618 and gibberellin applied to the stems) produced dwarfed 
progeny due to the Amo-1618 treatments. However, not 
enough of the compound (or its effect) was absorbed into 
5-day-old bean seeds to counteract the activity of a natural 
elongation-stimulator present in the seeds at that stage. 

Fifteen out of 17 garden annual plants were effectively 
dwarfed by soil treatments with Amo-1618 and its iodide 
form, Amo-1619. The young plants were grown in 2" rose 
pots containing 9, 35, 70, or 140 mg of chemical per pot. 

Treatments with benzyldimethyl(3,5,5-trimethylhexyl)- 
ammonium benzenesulfonate, applied either as paste, spray 
or soil treatments, effectively dwarfed 7 out of 8 plants 
tested. 

Phosfon, (2,4-dichlorobenzyltributylphosphonium chlo- 
ride), induced dwarfing of 12 out of 14 kinds of plants to 
which it was applied as a paste (1% concentration). When 
used as a soil treatment at 125, 250, and 500 mg per 5" 
pot, it effectively dwarfed poinsettia plants, and was re- 
tained in the soil in sufficient amounts to dwarf subsequent 
crops of bean and Georgia lily. 

Microfilm $2.75; Xerox $8.00. 173 pages. 


IDENTIFICATION AND CHARACTERIZATION OF 
STREPTOTHRICIN-LIKE ANTIBIOTICS 


(Order No. 61-4214) 


Isaac Fuad Roubein, Ph.D. 
Rutgers University, 1961 


Major Professor: Carl P. Schaffner 


A large number of poorly defined compounds have been 
described in the literature as related to streptothricin; 
these compounds may be called streptothricin-like anti- 
biotics. Many of these antibiotics exist in complex form 
and often share the same components. A large number of 
these complexes have not as yet been resolved into their 
components. 

Cellulose powder column chromatography with the sol- 
vent system t-butyl alcohol:pyridine:acetic acid: water 
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(5:10:1:5) was utilized for the fractionation of pleocidin 
and streptothricin VI complexes. Pleocidin complex con- 
sists of four components, three major and one minor. 
Streptothricin VI consists of three components, two of 
which are major, their Rf values as the hydrochloride 
salt are 0.50 and 0.35 for the major components and 0.42 
for the minor component. 

Techniques were established for the isolation of the 
individual components. After precipitation with acetone 
from methanolic solutions, any gummy residues which 
resulted were further purified through the use of charcoal 
treated with oleic acid. Other methods were utilized in 
purification, such as the preparation of helianthate and 
sulfonate derivatives. 

The three major components of the pleocidin complex, 
pleocidins I, II and III, were obtained in pure form and 
subjected to physical and chemical analysis. The high 
percentages of nitrogen in the pleocidins are typical for 
peptides and peptide-like compounds. 

Mycothricin complex was resolved into its components, 
as sharply defined bands, by circular paper chromatog- 
raphy with the system 1-propanol:pyridine:acetic acid: 
water (15:10:5:12). 

Qualitative studies on the acid hydrolysates of pleo- 
cidins I, II, and III indicated that each pleocidin consisted 
of three major ninhydrin-positive compounds, which mi- 
grated similarly to B-lysine, streptolidine, and streptoli- 
dine-gulosamine. Moreover, there was a variation in the 
B-lysine content among the pleocidins. 

Quantitative studies onthe acid hydrolysates of the pleo- 
cidins indicated that the three major ninhydrin-positive 
compounds are present in pleocidin I, at almost the same 
ratio, thus further confirming the identity of this compound 
with streptothricin. These studies also indicated that there 
was an increase in the amount of 8-lysine from one pleo- 
cidin to another in the order PI< PII< PII. Itappears most 
likely that these compounds differ in the B-lysine units 
‘which are added to the pleocidin molecules in a polypeptide 
form. This would cause the pleocidins to differ in basicity. 

Microfilm $2.75; Xerox $5.20. 104 pages. 


THE EFFECT-OF NUTRITIONAL 
AND DISEASE STRESS ON 
NITROGEN RETENTION IN THE 
IMMATURE FOWL 


(Order No. 61-4215) 


William Robert Sanslone, Ph.D. 
Rutgers University, 1961 


Major Professor: Dr. Robert L. Squibb 


A total of 12 nitrogen balance experiments were con- 
ducted with young rapidly growing cockerels. The object 
of the first eight experiments was to determine whether 
or not moderate restriction or surfeit feeding of calories 
affected nitrogen retention and body weight. Nitrogen 
retention values as determined by difference between ni- 
trogen intake and excretion were confirmed in the first 
four experiments by three calculation procedures based 
on carcass analysis. In the last four experiments the 





effect of Newcastle disease virus (NDV) on nitrogen reten- 
tion was studied. ‘ 

For each of the first eight experiments five pairs of 
10-day-old chicks were selected on the basis of weight 
gain and appearance from a group of 60 animals and placed 
in individual metabolic cages. The five pair-fed individ- 
uals in Experiments 1, 2, 3, and 4 were given, respec- 
tively, 50%, 25%, 12%, and 6% less calories than their 
controls’ ad libitum consumption. Caloric restriction was 
accomplished by omission of corn oil from the basal diet. 
In Experiments 5 through 8, 6%, 12%, 25%, and 50% surfeit 
calories, respectively, were given to the pair-fed indi- 
viduals by per os injection of corn oil. The balance pe- 
riods ranged from five to eight days in these eight experi- 
ments; excreta were collected daily. 

In Experiments 8 through 12 four-week-old cockerels 
were matched in blocks of four individuals. Each bird 
within a block was then assigned at random to one of the 
following feeding regimens: (a) ad libitum non-infected 
controls, (b) restricted non-infected controls, (c) ad 
libitum NDV-infected, and (d) ad libitum and force-fed 
NDV-infected. The food of (b) was restricted to the intake 
of (c). The NDV used in these studies produced 50% to 
70% mortality. Fecal samples were collected from indi- 
vidual birds every 48 hours for 12 days which covered the 
period of incubation, active involvement and initiation of 
recovery. 

Carcass analysis results from Experiments 1 through 
4 were used in three calculation procedures to confirm 
nitrogen balance methodology. In the first, predicted body 
nitrogen at the end of balance was 101.0 + 0.6 of that de- 
termined by carcass analyses. In the second and third 
procedures, estimated gain in body nitrogen was compared 
to nitrogen retention with the result that nitrogen retention 
was respectively 104.2 + 2.4% and 104.1 + 2.0% of the gain 
in body nitrogen. 

The pair-fed animals in Experiments 1, 2, and 8 (-50%, 
-25%, and +50% calories) retained significantly less nitro- 
gen than their controls. There were no significant differ- 
ences in nitrogen retention in Experiments 3, 4, 5, 6, and 
7 (-12%, -6%, +6%, +12%, and +25% calories). In Experi- 
ments 1 and 2 the pair-fed individuals weighed signifi- 
cantly less at the end of balance than their controls. There 
were no body weight differences in Experiments 3 through 
8. These results are interpreted to mean that there is a 
“physiological” range of caloric intake in which growth, 
as measured by retained nitrogen and body weight, is not 
affected. 

NDV infection increased nitrogen retention during the 
incubation period and depressed food intake and nitrogen 
retention during the active involvement period. As re- 
covery was initiated, nitrogen balance became positive. 
When the dietary intake of a non-infected control was re- 
stricted to that of its infected mate, nitrogen retention 
was depressed to the same magnitude under both feeding 
regimens. Nitrogen retention in the ad libitum and force- 
fed infected birds was not depressed to the same magni- 
tude as that of the ad libitum infected group during the 
period of active involvement. Further, nitrogen retention 
of these birds was increased to a rate greater than that of 
the non-infected controls by the end of the balance period. 
Force feeding, however, had no apparent effect on mor- 
tality. 
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ISOLATION AND CHARACTERIZATION 
OF HAGEMAN FACTOR AND 
PLASMA THROMBOPLASTIN ANTECEDENT 


(Order No. 61-3826) 


Sandra Berman Schiffman, Ph.D. 
University of Southern California, 1961 


Chairman: Professor Ware 


The purpose of these experiments was to separate two 
blood-clotting factors, Hageman factor (HF), and plasma 
thromboplastin antecedent (PTA), from other clotting ac- 
tivities. HF and PTA are defined by their ability to cor- 
rect the defect in plasma from patients with these specific 
deficiencies exclusively. They react in the presence of an 
activating surface to form another thromboplastic activity, 
activation product (AP), which can then correct both PTA 
and HF deficiency plasmas in the absence of the activating 
surface. 

Previous studies of the properties of HF and PTA have 
been made on whole plasma or serum. Since AP exists in 
serum and plasma exposed to glass surfaces, confusion of 
the properties of PTA, HF, and AP has resulted. 

The first step was to construct assay systems to meas- 
ure relative amounts of PTA or HF. These were based on 
the ability of a test substance to correct the defect in 
plasma from a patient deficient in PTA or HF. An impor- 
tant feature of the assays was addition of a standardized 
amount of clot-promoting surface material, kaolin, which 
resulted in a more reproducible system. A standard curve 
to which test substances could be compared was made by 
adding known dilutions of normal plasma to the deficiency 
plasmas. A linear relationship between concentration and 
clotting time was found over at least part of the concentra- 
tion range when the results were plotted on log-log paper. 

PTA and HF were isolated from normal plasma by ion 
exchange chromatography on diethylaminoethylcellulose. 
By increasing the salt concentration at constant pH, one 
can elute first PTA and then HF. The plasma was scrupu- 
lously protected from contact with glass so that no AP 
formed, and AP activity was further ruled out by the lack 
of significant amounts of HF activity in PTA fractions or 
of PTA activity in HF fractions. 

Some physical properties of PTA and HF were studied. 
They are both quite stable. Each retains total activity 
when left at room temperature for four hours and with- 
stands exposure to pH change from pH 5 to pH 9. HF may 
also be dialyzed against distilled water, lyophilized, and 
reconstituted without loss of activity. PTA appears to lose 
a little activity under these conditions. Partial destruction 
of both activities is produced by heating for ten minutes at 
56°C. Purified PTA fraction migrates as a gamma globu- 


lin on paper electrophoresis, while HF fraction is complex. 


From previous experiments combining deficiency plas- 
mas and surface, it had been assumed that only PTA and 
HF were involved in AP synthesis. When purified HF and 
PTA were combined with surface, it was discovered that 
PTA and HF alone could not form AP. Only in the pres- 
ence of plasma was AP formed. This unexpected result 
indicated that a third activity in plasma was required for 
AP synthesis. 

Since the third activity was not available in purified 
form, the synthesis of AP was further studied by using the 
purified factors combined with the deficiency plasmas. It 





was found that purified HF adsorbed onto celite would cor- 
rect HF deficiency plasma, but PTA adsorbed onto celite 
did not correct PTA deficiency plasma. If HF deficiency 
plasma, which contains PTA and the third activity, was 
adsorbed with celite, the celite would then correct the de- 
fect of PTA deficiency plasma. It appears that the action 
of the third activity is related to the interaction of PTA 
and surface. 

In order to clarify the relationship between the third 
activity and PTA and to understand the total mechanism of 
AP synthesis, it will be necessary to have all three ac- 
tivities available separately so they can be combined inde- 
pendently. Microfilm $2.75; Xerox $6.20. 127 pages. 


THE REVERSIBLE DENATURATION OF DNA 
AND ITS USE IN THE STUDY OF 
NUCLEIC ACID HOMOLOGIES 


(Order No. 61-3859) 


Carl Louis Schildkraut, Ph.D. 
Harvard University, 1961 


Research Director: Paul Doty 


Heavy isotope labeled DNA has been used to study 
strand separation and recombination. The growth of bac- 
teria labeled with heavy isotopes for the isolation of nucleic 
acids is outlined. The technique of CsCl density-gradient 
centrifugation has been used to differentiate between fully 
labeled molecules, half labeled or “hybrid” molecules, and 
unlabeled molecules of DNA. It is also possible to dis- 
tinguish between single and double-stranded DNA by virtue 
of the increase in density following the helix-coil transition 
in DNA. The linear relation between density and guanine 
plus cytosine content is extended to include enough samples 
to establish its reliability as a means to determine the 
base composition of small samples of DNA. 

The formation of hybrid DNA molecules in vitro has 
been demonstrated. A mixture of homologous heavy iso- 
tope labeled and normal bacterial DNA was heated and 
slowly cooled and treated with an enzyme that selectively 
attacks single-stranded DNA. Three bands were observed 
in the density gradient, corresponding to heavy renatured, 
hybrid, and unlabeled renatured DNA. As would be ex- 
pected for random pairing of complementary strands, the 
amount of hybrid was double that of either the heavy or the 
light component. It has thus been demonstrated that the 
strands which unite in renaturation are not the same 
strands that were united in the native DNA but instead 
are complementary strands originating in different bac- 
terial cells. 

The formation of hybrids has been possible only where 
the heavy and normal DNA samples have a similar over- 
all base composition. It has also been shown for DNA 
samples isolated from bacteria of different genera in a 
case where genetic exchange by conjugation and transduc- 
tion has been demonstrated. The evidence for the parallel- 
ism between genetic compatibility and the formation of 
DNA hybrids in vitro has led to the proposal that organ- 
isms yielding DNA which forms hybrid molecules are ge- 
netically and taxonomically related. 

The strong species specificity of hybrid formation 
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indicates that the links that hold the subunits of the hybrid 
molecules together are determined by the base sequence 
in each subunit. These links break whenever the hydrogen 
bonded structure of the molecule is broken. The most 
natural explanation of the experimental findings is that the 
strands of the Watson-Crick double helix separate com- 
pletely and reunite through the formation of lateral hydro- 
gen bonds between base pairs of complementary strands. 
A number of findings have emerged from studies of 
hybrid formation. It has been possible to demonstrate the 
formation of polyribonucleotide-polydeoxyribonucleotide 
helical complexes. A comparison of base sequence homol- 
ogy has been made among genetically related members of 
the Family Enterobacteriaceae. DNA sequence homology 
among the T-even bacteriophages has been demonstrated 
and it has been shown that there is no similarity between 
the base sequences of the DNA of the T-odd and T-even 
phages. Microfilm $2.75; Xerox $9.00. 200 pages. 





ENZYMATIC AND CHEMICAL REACTIONS 
INVOLVING *‘ACTIVE FORMALDEHYDE” 


(Order No. 61-4005) 


Kenneth Gray Scrimgeour, Ph.D. 
University of Washington, 1961 


Chairman: Frank M. Huennekens 


1. A convenient and rapid assay has been described 
for serine hydroxymethylase, the enzyme catalyzing the 
reaction between “active formaldehyde (N° ,N*°-methylene- 
tetrahydrofolic acid)” and glycine to form serine. Serine 
hydroxymethylase has been partially purified from chicken 
liver extracts, and has been shown to require the coen- 
zymes tetrahydrofolic acid and pyridoxal phosphate. The 
kinetic and thermodynamic properties of the chicken liver 
enzyme and the mechanism of action of tetrahydrofolic 
acid in this system have been studied. Serine hydroxy- 
methylase also has been purified from extracts of Ehrlich 
ascites cells, and the enzyme from this source has been 
shown to be similar to its counterparts from other tissues. 
Examinations of subcellular fractions of rat liver homoge- 
nates have shown that most of the serine hydroxymethylase 
is present in the supernatant fraction, but that appreciable 
activity is also contained in the mitochondria. 

2. Extracts of Ehrlich ascites cells have been shown 
to possess two separate enzymes capable of catalyzing the 
dehydrogenation of N°,N*°-methylenetetrahydrofolic acid; 
one is the TPN-requiring N°,N*”-methylenetetrahydrofolic 
dehydrogenase, the other is a DPN- and metal ion-re- 
quiring dehydrogenase. These enzymes have been par- 
tially purified and some of their properties have been ex- 
amined. The DPN-linked enzyme has not been detected, 
as yet, in any other tissues. 

3. The synthesis of “active formaldehyde” is similar 
to the non-enzymatic reaction of glyoxylate with tetra- 
hydrofolic acid to form N°,N’°-carboxymethylenetetra- 
hydrofolic acid. The formation of the latter compound and 
its subsequent spontaneous oxidation to N° ,N’°-carboxy- 
methenyltetrahydrofolic acid have been measured by spec- 
trophotometric methods and by determination of oxygen 
uptake. The effects of glyoxylate concentration and of 





2-mercaptoethanol on these reactions have been described. 
Glyoxylate also reacts with tetrahydroaminopterin and 
dihydrofolic acid, but not with aminopterin, folic acid, or 
tetrahydro-2' ,6'-dichloroamethopterin. 

4. The oxidative degradation of reduced pteridine com- 
pounds has been investigated by several quantitative meth- 
ods. In these experiments, the change in absorption spec- 
trum of tetrahydrofolic acid solutions and the ability of 
these solutions to reactivate the enzyme serine hydroxy- 
methylase have been utilized. The rate of degradation of 
N”°-formyltetrahydrofolic acid has also been determined 
by a spectrophotometric method. 2,3-Dimercaptopropanol 
(BAL) and 2-mercaptoethanol have been compared with 
respect to their abilities to prevent the oxidation of the 
reduced pteridine coenzymes. Although widely used in 
other laboratories, the detection (by diazotization and 
coupling to N-(1-naphthyl)-ethylenediamine) of the aryl 
amine formed during the degradation of tetrahydrofolic 
acid is unsuitable for the estimation of tetrahydrofolic 
acid because the cleavage and diazotization is neither 
quantitative, nor specific for tetrahydrofolic acid. 

Microfilm $2.75; Xerox $6.00. 121 pages. 
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Examination of tryptophan auxotrophs led to the dis- 
covery of indole-3-glycerolphosphate (InGP) and estab- 
lished it as an intermediate between anthranilic acid and 
tryptophan. Similarly the synthesis of InGP from an- 
thranilic acid and 5-phosphoribosyl 1-pyrophosphate 
(PRPP) was demonstrated. This latter observation led 
to the proposal, by Yanofsky, of a reaction sequence in- 
volving an Amadori-type rearrangement in which 1-(o0- 
carboxyphenylamino)-1-deoxyribulose-5-P would be an 
intermediate. 

The present studies began with the observation that 
although extracts of various Escherichia coli and Sal- 
monella typhimurium mutants blocked in the synthesis of 
InGP and classified as anthranilic acid accumulators, were 
unable to convert anthranilic acid to nGP, mixtures of 
extracts of the same mutants were capable of carrying out 
this conversion. Extracts of one group of mutants were 
found to be capable of converting anthranilic acid and 
PRPP to a compound which extracts of the second group 
of mutants could convert to InGP. The intermediate com- 
pound was nonextractable by organic solvents, relatively 
stable to heat and acid, but was inactivated by alkali or 
phosphatase treatment. Employment of radioactive sub- 
strates demonstrated that the intermediate retained the 
carboxyl carbon of anthranilic acid and 5'-phosphate of 
ribose-5-P. During growth, mutants of the first group 
were found to accumulate a substance with the properties 
of a nonphosphorylated anthranilate derivative which ap- 
peared to be identical to the compound formed from an- 
thranilic acid and PRPP by extracts of the same mutants, 
except that it lacked the phosphate group. The phosphoryl- 
ated intermediate was tentatively identified as the postulated 
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Amadori-like rearrangement product, 1-(o-carboxyphenyl- 
amino)-1-deoxyribulose-5-P. A compound similar to the 
dephosphorylated accumulation product was reported by 
Doy and Gibson to be accumulated by cell suspensions of 
an Aerobacter tryptophan auxotroph. The synthesis of an 
enzymatically active intermediate from anthranilic acid 
and ribose-5-P employing conditions known to favor an 
Amadori rearrangement indicated the likelihood that the 
intermediate possessed a 1-deoxy, 2-keto structure. Fur- 
ther confirmation was obtained through synthesis of 2,4- 
dinitrophenylhydrazones and through periodate oxidation 
of the intermediate and the accumulation product to phenyl- 
glycine-o-carboxylic acid. The chemically and enzymati- 
cally synthesized compounds, after phosphatase treatment, 
were identical by spectral and chromatographic criteria 
with the product accumulated in cultures. Evidence was 
obtained that hexose-phosphates are not apparently in- 
volved in the conversion of anthranilic acid to InGP al- 
though they have been reported in other organisms. 

Studies with tryptophan auxotrophs were carried out to 
determine the effects of tryptophan supplementation on 
accumulation of intermediates and enzyme formation. Evi- 
dence was obtained that tryptophan can regulate its own 
formation by controlling the level of the enzymes convert- 
ing anthranilic acid to tryptophan. Two tryptophan auxo- 
trophs were found to be more resistant than expected to 
tryptophan repression apparently because of their inability 
to convert indole to tryptophan at a rapid rate. This effect 
was observed with tryptophan supplements since the bac- 
teria formed tryptophanase which converted the tryptophan 
in the medium to indole. 

To facilitate investigations on the interaction of the 
A and B components of tryptophan synthetase, purification 
of the B component was undertaken. After conditions were 
found which allowed some fractionation of the enzyme by 
conventional techniques, a 30-40 fold purification, with 
good yields of the enzyme, was attained. Further purifica- 
tion was impeded by increasing enzyme inactivation during 
subsequent treatment. One tryptophan synthetase mutant, 
which exhibits the remarkable capacity of growing slowly 
on indole while it also accumulates indole, was examined. 
The tryptophan synthetase of this strain exhibited a nor- 
mal A component but gave little evidence of B component 
activity in the conventional enzymatic assay. B component 
activity was demonstrable however when high concentra- 
tions of ammonium phosphate were present during the 
assay. Microfilm $2.75; Xerox $6.00. 125 pages. 





IMMOBILIZATION AND MINERALIZATION 
OF NITROGEN IN 
ORGANIC FRACTIONS OF SOIL 


(Order No. 61-4497) 


Bobby Alton Stewart, Ph.D. 
Colorado State University, 1961 


Partial recovery of nitrogen fertilizers applied to 
croplands is a serious agronomic problem. In general, 
fertilizer nitrogen recovery from fine textured soils is 
less than 50 per cent of the nitrogen applied. A consider- 
able portion of this residual nitrogen is thought to become 
immobilized, and it is generally believed that most inor- 





ganic nitrogen immobilized is incorporated into microbial 
protein. There is little evidence available to support this 
belief, however. This study was undertaken to seek addi- 
tional knowledge concerning the behavior of newly synthe- 
sized soil organic nitrogen compounds, and to determine 
if these compounds are more readily made available for 
plant uptake than those organic nitrogen compounds al- 
ready present in the soil humus. 

Incubation studies measured changes in content of some 
hydrolyzable fractions of the soil organic nitrogen when 
straw and nitrogen fertilizer were incubated in soil. Am- 
monium and nitrate nitrogen, as well as the nitrogen in 
several organic fractions, was determined to see if it 
were possible to detect changes in the organic fractions 
which could be correlated with increases or decreases in 
the inorganic nitrogen, which is the principal source of 
plant available nitrogen. The incubation studies were fol- 
lowed by a greenhouse study to determine the extent to 
which fertilizer nitrogen immobilized during decomposi- 
tion of straw would become available for plant uptake. 

Results indicated that the bulk of the nitrogen immo- 
bilized during incubation with soil and straw can be found 
in the amino acid fraction of the soil hydrolysate. Al- 
though the amino acid fraction constituted only about one- 
half of the total organic nitrogen, studies with tagged ni- 
trogen (N*°) showed that approximately three times as 
much fertilizer nitrogen was incorporated into this frac- 
tion during immobilization, as compared to the other 
organic fractions combined. 

The greenhouse study showed that the nitrogen immo- 
bilized during incubation with soil and straw is only slowly 
made available for plant uptake. Therefore, the plant 
response to residual fertilizer nitrogen which has become 
immobilized cannot be expected to be of large magnitudes. 
Results showed that less than one-half of the fertilizer 
nitrogen immobilized during decomposition has been re- 
leased for plant uptake during four croppings in the green- 
house. The results further showed that when tagged nitro- 
gen is used in uptake studies, the actual fertilizer nitrogen 
taken up may not be a valid estimate of the effect of ferti- 
lizer nitrogen, due to interchange of fertilizer nitrogen for 
soil nitrogen during immobilization and mineralization 
cycles. Microfilm $2.75; Xerox $4.40. 85 pages. 


THE MUCOPOLYSACCHARIDES AND 
GLYCOPROTEINS OF 
HUMAN COSTAL CARTILAGE 


(Order No. 61-5205) 
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The University of Oklahoma, 1961 


Major Professor: M. R. Shetlar 


The mucopolysaccharides and mucoproteins of con- 
nective tissues have been the subject of a great number 
of investigations over a period of many years. These 
studies demonstrated that the mucopolysaccharide con- 
stituents varied from one tissue to another. It has only 
recently been shown that these tissue components may 
change in a given tissue during the aging process. 

This investigation was undertaken to study the 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 84% inches; the number of pages in the manuscript. Please order copies by number. 





CHEMISTRY 1395 





mucopolysaccharide and mucoprotein content of human 
costal cartilage and the changes in composition as elicited 
by the aging process. 

Analysis of total uronic acid, hexosamine and hexose of 
cartilage from 47 individuals, varying in age from pre- 
mature through 88 years of age, indicated a decrease in 
uronic acid with aging which was not shown by the hexos- 
amine and hexose. Analysis of hexosamine showed that 
while galactosamine levels fall with the uronic acid, glu- 
cosamine levels increase with the aging process. 

Isolation of mucopolysaccharide fractions by aqueous, 
mild alkaline, dilute sodium hydroxide and enzymatic hy- 
drolysis followed by selective precipitation indicated the 
presence of chondroitin sulfate, keratosulfate and several 


unidentified fractions which contained mannose and fucose | 


in addition to glucosamine as identified by paper chroma- 
tography and paper electrophoresis. 

Comparison of these isolated fractions from costal 
cartilage taken from persons of different ages indicated 
that while chondroitin sulfate levels decrease during the 


aging process the levels of keratosulfate tends to increase. 


Microfilm $2.75; Xerox $3.80. 68 pages. 


COMPLEX LIPIDS. THE SPHINGOLIPIDS OF 
BEEF LUNG. THE OCCURRENCE OF 
GALACTOSYLGLYCEROL LIPIDS IN PLANTS. 





(Order No. 61-4391) 


Carl Lee Tipton, Ph.D. 
University of Illinois, 1961 


Studies of the lipid composition of certain biological 
materials were undertaken in order to provide a basis for 
a further understanding of the role played by complex 
lipids in the metabolisms of the organisms from which the 
lipids were obtained. For this purpose studies were made 
of the sphingolipids of beef lung lipids and the occurrence 
of galactosylglycerol lipids in an assortment of plant ma- 
terials. 

Ceramides (fatty acid amides of sphingosine) have been 
isolated from beef lung lipids in quantities amounting to 
about 1% of the original lipid extract. Evidence that this 
ceramide preparation (ceramide A) consisted of two dis- 
tinct types of ceramides came from the observations that 
(a) a portion of ceramide A was very resistant to hydroly- 
sis by barium hydroxide; and (b) two ceramides (B-1 and 
B-2) were isolated by chromatography of a ceramide- 
sterol mixture on neutral alumina. 

The fatty acids from that portion of ceramide A which 
was hydrolyzed by barium hydroxide were converted to 
their methyl esters. Vapor phase chromatography of these 
esters showed the mixture to consist of methyl palmitate, 
stearate, behenate and lignocerate, with small amounts of 
methyl arachidate and two unidentified materials. The 
base moiety of this ceramide was degraded with sodium 
periodate to the corresponding fatty aldehydes. Vapor 
phase chromatography of the aldehyde preparation showed 
the base was composed of 97% sphingosine and 3% dihy- 
drosphingosine. 

Ceramide B-1, which apparently corresponds to that 
portion of ceramide A which was not hydrolyzed by barium 
hydroxide, was cleaved slowly by methanolic hydrochloric 





acid, yielding sphingosine and a methyl ester. Ceramide 
B-2 was rapidly cleaved under these conditions. The in- 
frared and nuclear magnetic resonance spectra of the 
methyl ester from ceramide B-1 suggest that it may be a 
methoxy-fatty acid ester. The infrared spectrum of cera- 
mide B-1 itself has absorption suggestive of the presence 
of an aliphatic ether function. 

Sphingosine can be isolated conveniently and in good 
yield from a barium hydroxide hydrolysate of a ceramide- 
sterol mixture readily prepared from the beef lung lipid 
extract. 

Sphingolipids were prepared by mild alkaline hydroly- 
sis of the chloroform-acetone-insoluble portion of the 
beef lung phosphatides. A portion of this sphingolipid 
preparation was insoluble in chloroform and a variety of 
other solvents. Treatment of this material with water and 
a chloroform solution of 8-hydroxyquinoline or with chloro- 
form and aqueous hydrochloric acid resulted in solubiliza- 
tion of the lipid and release of ferric iron. The products 
of acid hydrolysis of the lipid included sphingosine, inositol 
and several ninhydrin-positive compounds. The lipid also 
contained phosphorus. This material may be closely re- 
lated to Folch’s “phosphatidopeptide.”* 

Silicic acid column chromatography of the chloroform- 
soluble sphingolipids resulted in the isolation of two cere- 
brosides, sphingomyelin and a material which may be the 
ethanolamine-containing analogue of sphingomyelin. The 
nitrogen to phosphorus ratio of this material was close 
to 2. After acid hydrolysis, paper chromatography indi- 
cated the presence of sphingosine and ethanolamine. 

Sphingomyelin, amounting to about 30% of the chloro- 
form-soluble sphingolipids, was isolated by alumina col- 
umn chromatography. 

It was shown that the alga Euglena gracilis contains 
appreciable amounts of galactosylglycerol lipids when 
grown in light, but not when grown in the dark. The total 
lipid and acetone-insoluble lipid contents of the light- 
grown cells were also higher. 

Wheat germ oil, corn oil and green oat groat oil were 
shown to be rich in galactosylglycerol lipids. Small 
amounts of these lipids were also detected in a benzene 
extract of corn gluten. 
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INTERRELATIONSHIPS OF COPPER, 
MOLYBDENUM AND SULFATE SULFUR 
IN BOVINE NUTRITION. 


(Order No. 61-3774) 


John Edward Vanderveen, Ph.D. 
University of New Hampshire, 1961 


Four experiments designed to investigate the copper- 
molybdenum-sulfate sulfur interrelationships in cattle 
were undertaken. In the first experiment fifteen first calf 
Holstein heifers were used to study the effects of adding 
from 5 to 50 p.p.m. molybdenum to a diet relatively low in 
copper, molybdenum, and sulfur. After 300 days, symp- 
toms of molybdenum toxicity such as achromotrichia, alo- 
pecia, diarrhea, emaciation, and anemia were not found for 
any level of treatment. Milk production and body weight 
were not measurably affected by molybdenum feeding. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 





CHEMISTRY 1395 





mucopolysaccharide and mucoprotein content of human 
costal cartilage and the changes in composition as elicited 
by the aging process. 

Analysis of total uronic acid, hexosamine and hexose of 
cartilage from 47 individuals, varying in age from pre- 
mature through 88 years of age, indicated a decrease in 
uronic acid with aging which was not shown by the hexos- 
amine and hexose. Analysis of hexosamine showed that 
while galactosamine levels fall with the uronic acid, glu- 
cosamine levels increase with the aging process. 

Isolation of mucopolysaccharide fractions by aqueous, 
mild alkaline, dilute sodium hydroxide and enzymatic hy- 
drolysis followed by selective precipitation indicated the 
presence of chondroitin sulfate, keratosulfate and several 
unidentified fractions which contained mannose and fucose 
in addition to glucosamine as identified by paper chroma- 
tography and paper electrophoresis. 

Comparison of these isolated fractions from costal 
cartilage taken from persons of different ages indicated 
that while chondroitin sulfate levels decrease during the 


aging process the levels of keratosulfate tends to increase. 
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Studies of the lipid composition of certain biological 
materials were undertaken in order to provide a basis for 
a further understanding of the role played by complex 
lipids in the metabolisms of the organisms from which the 
lipids were obtained. For this purpose studies were made 
of the sphingolipids of beef lung lipids and the occurrence 
of galactosylglycerol lipids in an assortment of plant ma- 
terials. 

Ceramides (fatty acid amides of sphingosine) have been 
isolated from beef lung lipids in quantities amounting to 
about 1% of the original lipid extract. Evidence that this 
ceramide preparation (ceramide A) consisted of two dis- 
tinct types of ceramides came from the observations that 
(a) a portion of ceramide A was very resistant to hydroly- 
sis by barium hydroxide; and (b) two ceramides (B-1 and 
B-2) were isolated by chromatography of a ceramide- 
sterol mixture on neutral alumina. 

The fatty acids from that portion of ceramide A which 
was hydrolyzed by barium hydroxide were converted to 
their methyl esters. Vapor phase chromatography of these 
esters showed the mixture to consist of methyl palmitate, 
stearate, behenate and lignocerate, with small amounts of 
methyl arachidate and two unidentified materials. The 
base moiety of this ceramide was degraded with sodium 
periodate to the corresponding fatty aldehydes. Vapor 
phase chromatography of the aldehyde preparation showed 
the base was composed of 97% sphingosine and 3% dihy- 
drosphingosine. 

Ceramide B-1, which apparently corresponds to that 
portion of ceramide A which was not hydrolyzed by barium 
hydroxide, was cleaved slowly by methanolic hydrochloric 





acid, yielding sphingosine and a methyl ester. Ceramide 
B-2 was rapidly cleaved under these conditions. The in- 
frared and nuclear magnetic resonance spectra of the 
methyl ester from ceramide B-1 suggest that it may be a 
methoxy-fatty acid ester. The infrared spectrum of cera- 
mide B-1 itself has absorption suggestive of the presence 
of an aliphatic ether function. 

Sphingosine can be isolated conveniently and in good 
yield from a barium hydroxide hydrolysate of a ceramide- 
sterol mixture readily prepared from the beef lung lipid 
extract. 

Sphingolipids were prepared by mild alkaline hydroly- 
sis of the chloroform-acetone-insoluble portion of the 
beef lung phosphatides. A portion of this sphingolipid 
preparation was insoluble in chloroform and a variety of 
other solvents. Treatment of this material with water and 
a chloroform solution of 8-hydroxyquinoline or with chloro- 
form and aqueous hydrochloric acid resulted in solubiliza- 
tion of the lipid and release of ferric iron. The products 
of acid hydrolysis of the lipid included sphingosine, inositol 
and several ninhydrin-positive compounds. The lipid also 
contained phosphorus. This material may be closely re- 
lated to Folch’s “phosphatidopeptide.”* 

Silicic acid column chromatography of the chloroform- 
soluble sphingolipids resulted in the isolation of two cere- 
brosides, sphingomyelin and a material which may be the 
ethanolamine-containing analogue of sphingomyelin. The 
nitrogen to phosphorus ratio of this material was close 
to 2. After acid hydrolysis, paper chromatography indi- 
cated the presence of sphingosine and ethanolamine. 

Sphingomyelin, amounting to about 30% of the chloro- 
form-soluble sphingolipids, was isolated by alumina col- 
umn chromatography. 

It was shown that the alga Euglena gracilis contains 
appreciable amounts of galactosylglycerol lipids when 
grown in light, but not when grown in the dark. The total 
lipid and acetone-insoluble lipid contents of the light- 
grown cells were also higher. 

Wheat germ oil, corn oil and green oat groat oil were 
shown to be rich in galactosylglycerol lipids. Small 
amounts of these lipids were also detected in a benzene 
extract of corn gluten. 
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Four experiments designed to investigate the copper- 
molybdenum-sulfate sulfur interrelationships in cattle 
were undertaken. In the first experiment fifteen first calf 
Holstein heifers were used to study the effects of adding 
from 5 to 50 p.p.m. molybdenum to a diet relatively low in 
copper, molybdenum, and sulfur. After 300 days, symp- 
toms of molybdenum toxicity such as achromotrichia, alo- 
pecia, diarrhea, emaciation, and anemia were not found for 
any level of treatment. Milk production and body weight 
were not measurably affected by molybdenum feeding. 
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Levels of serum, liver, and milk molybdenum were 
increased with increased molybdenum in the diet. Milk 
copper levels changed with stage of lactation, but these 
changes were not affected by treatment. Levels of serum 
and liver copper decreased at all levels of molybdenum 
feeding. These changes were significant at the 1 per cent 
level. 

In the second experiment, fifteen first calf Holstein 
heifers were used to observe the effects of adding 0.3% 
sulfate sulfur to treatments used in the first experiment. 
Cows which received 50 p.p.m. molybdenum developed 
achromotrichia and alopecia, while all lower levels of 
treatment did not. Continuation of the 50 p.p.m. molyb- 
denum treatment on two cows for 625 days produced no 
further symptoms of molybdenum toxicity. 

The addition of sulfate lowered the levels of molyb- 
denum in serum, liver, and milk but did not measurably 
change the levels of copper. Calves born to dams which 
developed achromotrichia and alopecia had extremely low 
levels of serum and liver copper and had brown and white 
coats. 

Four animals which received 100 and 200 p.p.m. molyb- 
denum with 0.3% sulfate sulfur stopped milk production and 
developed achromotrichia, diarrhea, loss of nervous con- 
trol, and emaciation after three weeks of treatment. Both 
serum and liver copper levels showed no decrease, how- 
ever, and anemia was not present. 

In the third experiment, fifteen first calf Holstein 
heifers were used to test the effects of stress and other 
possible complicating factors on the development of mo- 
lybdenum toxicity. The stress of being housed in a pole 
barn and fed in an open lot during winter months had no 
additional effect on the development of molybdenum tox- 
icity. One animal which was housed in a stanchion barn 
went off feed, became emaciated, and developed anemia 
while being fed 50 p.p.m. molybdenum with 0.3% sulfate 
sulfur. This animal lacked vigor and desirable constitu- 
tion before going on experiment and this was cited as the 
probable cause for the development cf these toxicity symp- 
toms. 

Adding arsenic, rubidium, and lead to a diet containing 
50 p.p.m. molybdenum and 0.3% sulfate sulfur had no ef- 
fect on the development of molybdenum toxicity. 

Copper added to the diet of cows which had developed 
achromotrichia and alopecia completely corrected these 
hair conditions thus indicating that a copper deficiency was 
created in the animals by the feeding of molybdenum with 
sulfate sulfur. 

In the fourth experiment copper-64 was administered 
orally to study the effects of added dietary molybdenum 
and sulfate on copper metabolism. The results of this 
experiment indicated that less than 4% of the copper-64 
was absorbed and that neither molybdenum nor sulfate af- 
fected the rate of copper absorption. The addition of mo- 
lybdenum to the diet greatly reduced the rate of which 
copper-64 was deposited in the liver, while sulfate had no 
effect. 

The possible existence of unidentified factors which 
have an effect on the development of molybdenum toxicity 
and mechanisms which may be involved were discussed. 
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Part I. Methods of Assay: 


The methods of assay used in the study were: a micro- 
biological assay using Lactobacillus acidophilus; a cotton 
rat assay in which the experimental period was 12 weeks; 
and a cotton rat assay in which the experimental period 
was 30 days. The microbiological assay was found to be 
nonspecific in relation to anticariogenic activity. The 30 
day assay was developed in an effort to shorten the length 
of the cotton rat assay. The results of both cotton rat 
assays were discussed and compared. 


Part II. Studies on the Anticariogenic Activity of Oat Hulls: 


About 35% of the anticariogenic activity of oat hulls was 


. extractable into 95% ethanol and was found to be related to 


an ether soluble acidic fraction. The active fraction was 
found to contain palmitic acid, myristic acid, several 
phenolic acids and three polyphenols. Neither the fatty 
acids nor the phenolic acids were effective in reducing 
caries. The anticariogenic activity was related to frac- 
tions containing the polyphenols which were identified as 
tricin, homoeriodictyol and the chalcone related to homo- 
eriodictyol. It was concluded that the anticariogenic ac- 
tivity of the ether soluble acidic fraction was due to the 
presence of these polyphenols. A tannin, tentatively iden- 
tified as leucodelphinidin, was found in the ethanol extract 
of oat hulls, but its effect upon dental caries was not stud- 
ied. 


Part III. The Effect of Some Polyanionic Enzyme Inhibi- 
tors upon Dental Caries in the Cotton Rat: 


The polyphenols responsible for the anticariogenic 
activity of the ethanol extract of oat hulls were closely 
related to some known polyanionic enzyme inhibitors. 
Naringenin, hesperidin, hesperidin methyl chalcone and 
D-catechin were tested on a 30 day cotton rat assay and 
all effectively reduced caries. Hesperidin and a poly- 
phosphorylated derivative of it gave the greatest reduc- 
tions. The polycondensed forms of vanillic and gallic 
acids were also tested and gave only slight reductions in 
caries. The naturally occurring polyphenols were dis- 
cussed in relation to the cariogenicity of foodstuffs. 
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I. INFLUENCE OF TYPE OF 
DIETARY CARBOHYDRATE ON THE 
UTILIZATION OF LOW PROTEIN DIETS. 
Il, DIET AND CHOLESTEREMIA. 


(Order No. 61-6018) 


Ruta Pokornijs Wiener, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor Alfred E. Harper 


Growth and food consumption were measured in wean- 
ling albino rats fed on diets having dextrin or sucrose as 
the carbohydrate and containing varying levels of unsup- 
plemented or methionine-supplemented casein, unsupple- 
mented or lysine-supplemented wheat gluten, soya bean 
protein (Drackett), egg albumin or fibrin. With lower 
levels of all of the proteins tested, dextrin supported bet- 
ter growth than did sucrose if growth was expressed as a 
function of the protein content of the diet. With the higher 
levels of protein, except unsupplemented wheat gluten, the 
differences in growth frequently became insignificant. With 
unsupplemented wheat gluten rats receiving dextrin grew 
less rapidly than those receiving sucrose. The differ- 
ences between the growth rates of the sucrose and the 
dextrin groups could be largely accounted for by differ- 
ences in protein intake. 

Rats fed on diets containing low levels of a high quality 
protein increased their average daily calorie intake per 
unit of body weight above that of groups fed higher levels 
of protein. This was not observed when sucrose was sub- 
stituted for dextrin, nor when a protein of a low or of an 
intermediate nutritional quality was used. 

The higher average daily calorie intakes per unit of 
body weight resulted in an increase in carcass fat content 
and a decrease in the moisture content, while the protein 
content remained unchanged. 

The livers of rats fed diets containing various levels of 
methionine-supplemented casein were higher in fat content 
when sucrose rather than dextrin was the carbohydrate. 
The difference was greatly reduced when corrections were 
made for differences in protein intake. 

Rats receiving low fibrin diets containing dextrin ex- 
creted more nitrogen in feces and less nitrogen in urine 
than did those receiving sucrose. The apparent digesti- 
bility of fibrin decreased significantly when dextrin was 
substituted for sucrose. The true digestibility was 100% 
irrespective of the nature of the dietary carbohydrate. 
Statistically insignificant differences in apparent nitrogen 
retention were observed in favor of both the dextrin and 
the sucrose groups. The true nitrogen retention was nearly 
100% regardless of the source of carbohydrate. 

Type of carbohydrate had no effect on the rate of car- 
bon dioxide elimination. 

The total combined activity of glucose-6-phosphate and 
6-phosphogluconate dehydrogenases in the liver was 
greater when sucrose was present in a diet containing low 
levels of unsupplemented or methionine-supplemented 
casein. In adipose tissue the combined dehydrogenase 
activity per gram tissue protein was greater for the dex- 
trin group fed methionine-supplemented casein and for the 
sucrose groups fed unsupplemented casein. 

It was concluded that the over-all efficiency of utiliza- 
tion of low protein diets is not reduced when sucrose is 
substituted for dextrin as the source of carbohydrate. Also, 





that rats eat primarily to satisfy their need for protein, 
not calories when fed dextrin diets containing low levels 
of a high quality protein. 

A hypercholesteremia-inducing diet containing hy- 
drogenated coconut oil, cholesterol and cholic acid was 
developed and was fed ad libitum to male weanling albino 
rats for 3, 6 and 8 weeks. Addition of graded levels of 
corn oil or olive oil resulted in lowered serum cholesterol 
levels, improved growth and prevention of dermatosis, 
corn oil being more effective. A daily oral supplement of 
methyl linoleate lowered serum cholesterol slightly, stim- 
ulated growth and improved dermatosis. The dietary modi- 
fications affected only slightly the serum lipid phosphorus 
concentration and the total lipid, total cholesterol and lipid 
phosphorus content in the liver. 

It was concluded that the serum cholesterol-lowering 
effect of dietary oils is a result of both unsaturation and 
presence of essential fatty acids. 

Microfilm $3.05; Xerox $10.60. 233 pages. 


DISORDERS OF THE PROXIMAL TUBULE 
(Order No. 61-3693) 


Howard George Worthen, M.D., Ph.D. 
University of Minnesota, 1961 


Adviser: Robert A. Good, M.D. 


The clinical and biochemical features which accompany 
generalized abnormalities of the proximal tubule are il- 
lustrated by seven patients, five with cystinosis and two 
with Lowe’s syndrome. The aminoaciduria, glycosuria, 
phosphaturia, and acidosis accompanying these diseases 
are shown to be produced by decreased proximal tubular 
reabsorption of the substances concerned. 

Cystinosis is accompanied by progressive renal dis- 
ease, manifest by deterioration of glomerular function and 
progression of morphologic abnormality. Extensive in- 
filtration of the kidneys by cystine crystals was found in 
the patients presented. This combination of progressive 
destruction of renal tissue and accumulation of cystine 
crystals in the kidney suggests that cystine is a toxin which 
damages the kidney and inhibits tubular function. 

The accumulation of copper in Wilson’s disease, or 
lead in lead poisoning, is accompanied by the same renal 
tubular dysfunction that accompanies cystinosis. Since 
sulfhydryl inhibition is the only action which cystine, cop- 
per, and lead have in common, the theory is advanced that 
all three of these substances inhibit the proximal tubules 
by inactivating essential sulfhydryl groups. 

A new method is described which makes possible the 
measurement of both soluble and insoluble sulfhydryl con- 
tent. This method is based on the reduction of the tetra- 
zolium salt, INPT, by sulfhydryl groups at high pH. 

The theory that sulfhydryl inhibition causes tubular 
dysfunction was tested experimentally by giving various 
sulfhydryl inhibitors to animals; of these, only maleicacid 
produced generalized tubular dysfunction similar to that of 
the human diseases. This dysfunction was accompanied by 
decreased renal cortical succinic dehydrogenase activity, 
and by an electron microscopic morphologic abnormality of 
the proximal tubule. There was no demonstrated decrease 
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in renal cortical sulfhydryl content using the method de- 
scribed above, but this was not considered to invalidate 
the theory. 

The observation that a structural lesion of the proximal 
tubule occurs in rats poisoned with maleic acid raises the 
possibility that maleic acid produces proximal tubular 
dysfunction by a direct effect on membrane transport, 
rather than by inactivating a tubular enzyme which is es- 
sential to the transport mechanism. 

Microfilm $2.75; Xerox $7.20. 155 pages. 


INFLUENCE OF BACTERIOPHAGE INFECTION 
ON THE ENZYMATIC PATHWAYS OF 
DEOXYNUCLEOTIDE AND DNA METABOLISM 
IN ESCHERICHIA COLI 


(Order No. 61-4175) 


Steven Burt Zimmerman, Ph.D. 
Stanford University, 1961 


Extracts of E. coli infected with bacteriophage T2 have 
been shown to contain three enzymes which are undetect- 
able in extracts of uninfected or in T5-infected cells. 
These are: (a) an enzyme which phosphorylates hydroxy- 
methyldeoxycytidine 5'-phosphate, leading to the synthesis 
of the triphosphate, (b) an enzyme which removes the 
terminal orthophosphate or pyrophosphate group from de- 
oxycytidine di- or triphosphate respectively, and (c) an 
enzyme which transfers glucose from uridine diphosphate 
glucose directly to the hydroxymethylcytosine (HMC) of 
certain types of deoxyribonucleic acid (DNA). These new 
enzymes can account for (a) the availability of the triphos- 
phate of hydroxymethyldeoxycytidine for the enzymatic 
synthesis of T2 DNA, (b) the absence of deoxycytidylate 
from T2 DNA, and (c) the presence of glucose on a frac- 
tion of the hydroxymethylcytosine residues in T2 DNA. 

The enzymes converting deoxycytidine 5' -phosphate to 
its HMC analogue (4HMCMP) (Flaks and Cohen, J. Biol. 
Chem. 234, 1501 (1959)) and dHMCMP to the triphosphate 
have been partially purified and used to prepare these 
nucleotides. 

The enzyme that cleaves deoxycytidine di- or triphos- 
phate has been partially purified. The reactions catalyzed 
are: 


(1) deoxycytidine triphosphate — deoxycytidylate 
+ pyrophosphate, and 


(2) deoxycytidine diphosphate — deoxycytidylate 
+ phosphate. 


Evidence that a single enzyme is responsible for both re- 
actions is derived from kinetic measurements, fractiona- 
tion and purification steps, sensitivity to fluoride inhibition 
and other properties. The enzyme has little or no activity 
upon any of 10 deoxy- and ribonucleoside triphosphates 
and thus appears to be specific for the deoxycytidyl group 
but indifferent to whether the substitution on this group is 
ortho- or pyrophosphate. The K,, for the substrates is 

2 to 4x 107° M and the rate of cleavage in extracts is 60 
times greater than the deoxycytidylate kinase activity. 
The enzyme was identified only in Escherichia coli in- 
fected with phages which lack cytosine in their DNA. The 








activity, if present in uninfected cells, is 0.1% or less of 
that found in infected cells. The cleavage of deoxycytidine 
di- and triphosphates thus represents a plausible mecha- 
nism for making these compounds unavailable for DNA 
synthesis and at the same time restoring deoxycytidylate 
to serve as a substrate for enzymatic conversion to 5-hy- 
droxymethyl deoxycytidylate. 

The enzyme transferring glucose to HMC residues in 
DNA has been purified about 600-fold. The effect of vari- 
ous conditions of infection upon the kinetics of appearance 
of this enzyme have been tested. 

Increases after T2 infection, in the levels of thymine 
and guanine deoxynucleotide phosphorylating enzymes (by 
20-45 fold) bring their activities up to the level of the 
adenine deoxynucleotide phosphorylating enzyme which is 
unchanged; the level of the cytosine deoxynucleotide phos- 
phorylating enzyme remains at a low level. After T5 in- 
fection, levels of the thymine, guanine, and cytosine deoxy- 
nucleotide phosphorylating enzymes increase by 10-40 
fold, bringing their activities up to the level of the adenine 
deoxynucleotide phosphorylating enzyme, which increases 
about 2-fold. 

The new enzymes and the increases in level of the en- 
zymes occurring in normal cells are first detectable about 
4 minutes after infection with phage T2 and about 10 min- 
utes after infection with phage T5. These results are con- 
sistent with previously published studies which have indi- 
cated with the use of inhibitors of protein synthesis that 
viral DNA synthesis requires a preliminary period of 
protein synthesis. 

Microfilm $2.75; Xerox $4.40. 85 pages. 
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THE LEWIS ACIDITY OF SOME 
BORON COMPOUNDS AND 
SPECTROSCOPIC STUDIES OF 
FLUOROCARBON DERIVATIVES 


(Order No. 61-3857) 


Thomas Davidson Coyle, Jr., Ph.D. 
Harvard University, 1961 


Research Director: Professor F. G. A. Stone 


The trimethylamine addition compounds of methyl-, 
ethyl-, n-propyl-, and vinyldifluoroborane have been pre- 
pared and their liquid saturation pressures and gas-phase 
dissociations measured. The enthalpies of dissociation 
are markedly similar. Measurements of the boron and 
fluorine nuclear magnetic resonance spectra of these and 
related compounds show a consistent pattern of chemical 
shifts that may be correlated to the chemical behavior of 
the systems. The relation between the results of these 
two types of measurements is discussed. 

Measurements have been made of the relative strengths 
of the Lewis acids BF, and BH, toward several organic 
sulfides. The acidity sequence, BH; > BF; toward sulfur 
and BF; > BH, toward oxygen, previously established for 
the methyl derivatives of the Group VI atoms, is shown to 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8% inches; the number of pages in the manuscript. Please order copies by number. 





CHEMISTRY 1399 





be more general. The relative base strengths of some 
sulfides are compared to those of the analogous ethers and 
are shown to follow a different sequence. 

It has been shown that the olefin 1,2-difluoroethylene, 
as obtained from two distinct preparative routes, is essen- 
tially pure cis-isomer. The trans-isomer has been pre- 
pared by thermal isomerization. The '*F and *H nuclear 
magnetic resonance spectra of the cis-isomer have been 
obtained and analyzed. The derived spin coupling con- 
stants extend the previously observed range of character- 
istic couplings in olefinic systems. Infrared spectra of 
both isomers have been measured in the region 650-5000 
cm.~*, and the fundamentals have been assigned. 

The ‘°F nuclear magnetic resonance spectra of a num- 
ber of perfluorovinyl derivatives of metals and metalloids 
have been obtained. The chemical shifts show only a slight 
dependence upon the nature of the metal. Possible origins 
of hyperfine structure observed in the spectra of several 
of these compounds are discussed. 

Microfilm $2.75; Xerox $7.00. 150 pages. 


SOME POLYMERIC METAL COMPLEXES 
(Order No. 61-4292) 


Edward Joe Friihauf, Ph.D. 
University of Illinois, 1961 


Directions are reported for the preparation of the poly- 
meric zinc complexes of 8-hydroxy-5-quinolinaldazine, 
bis-(8-hydroxy-5-quinolinal)-o-phenylenediamine, bis- 
(8-hydroxy-5-quinolinal)-m-phenylenediamine, bis-(8- 
hydroxy-5-quinolinal)-p-phenylenediamine, bis-(8-hy- 
droxy-5-quinolinal)-benzidine, ethanedial-bis-(5-amino- 
8-hydroxyquinoline) and the polymeric copper(II) complex 
of 8-hydroxy-5-quinolinaldazine. All of these polymeric 
complexes are powders which do not dissolve in common 
organic solvents or in water. Heat stability data obtained 
by the method of Thermal Gravimetric Analysis are re- 
ported for these polymers. In general, these compounds 
begin to decompose above 250°C. and are completely con- . 
verted to the metal oxide at 400°C. 

Heat stability data are also reported for a series of 
polymeric metal complexes of bis-(2-pyridinal)-biphenyl- 
ene-4,4'-diimine. The metal salts which give polymeric 
products are as follows: FeCl,, CoClz, NiCl2, CuCl., 
CdCl, HgCl. ; Fe(NOs )e ’ Co(NOs )eo 9 Ni(NOs )o ’ Cu(NOs )o ’ 
Zn(NOs)2, Cd(NOs)2, Hg(NO3)2 and NiSO,. Attempts to 
prepare the corresponding nickel(II) stearate and zinc 
chloride polymers always ended with dinuclear complexes. 
These polymers are colored solids which have varying 
degrees of solubility in water and methanol and varying 
degrees of plasticity in methanol. The infrared spectra of 
these compounds have been examined in detail in the 1400- 
1700 cm.~* region of the spectrum. Spectral data, analyti- 
cal data and inherent viscosity data support polymeric 
structures for these compounds. In general, the metal 
nitrate polymers begin to decompose above 200°C. and the 
corresponding metal chloride polymers begin to decompose 
above 250°C. The decreasing order of thermal stability 
for the metal nitrate polymers is Cd(II) >> Co(II) > Ni(II) 
> Hg(I) > Zn(II) >> Cu(II) = Fe(II) and for the metal chlo- 
ride polymers it is Cd(II) = Ni(II) > Cu(II) = Co(II) = Hg(II) 





>> Fe(II). The nickel containing polymers have this de- 
creasing order of thermal stability: SOZ > Cl” > NO}. 
Microfilm $2.75; Xerox $4.60. 86 pages. 


INORGANIC POLYMERS BASED ON TITANIUM 
(Order No. 61-4108) 


William Martin Giffen, Jr., Ph.D. 
The University of Akron, 1961 


The properties of bis-(cyclopentadienyl)-titanium di- 
chloride were briefly investigated, and then the compound 
was used in the attempted formation of three different 
types of polymers. 


1. Formation of a homopolymer by hydrolysis. 


2. Formation of an “inorganic-thiokol” by condensation 
with sodium tetrasulfide. 


3. Formation of a copolymer with siloxy and titanoxy 
groups by condensation with diphenylsilanediol. 


CsHs Cols Cols 


errs + ee Sf inte usec 
CsHs CeHs O C.H; 


The first two attempted syntheses were failures, but 
the third was successful, eventually yielding fractionated 
copolymers with cryoscopic number average molecular 
weights as high as 15,000 grams/mole. A complicating 
side reaction occurred during this process, in that the di- 
phenylsilanediol condensed with itself. Some of the experi- 
mental conditions conducive to the formation of higher 
molecular weight copolymers were found to be: 


c 


x 


1. Temperature range of 70° - 75°C. 


2. Very slow addition of diphenylsilanediol to the 
bis-(cyclopentadienyl)-titanium dichloride. 


. Pyridine must be present. The best solvent sys- 
tem was a mixture of pyridine and p-dioxane. 


. A drying agent (calcium carbide) should be present. 
5. Long (2-3 days) reaction time. 


. A final condensation of shorter chains in a concen- 
trated, boiling benzene solution. 


Further investigation showed that the condensation of 
bis-(cyclopentadienyl)-titanium dichloride with diphenyl- 
silanediol was not simple and straight forward. The cyclo- 
pentadienyl groups were found to be missing from the final 
copolymer, and the Ti:Si ratio was higher than the theo- 
retical 1:1 ratio. 

Studies did not clearly elucidate the mechanism of this 
process, but the accumulated evidence indicates that pyri- 
dine reacts initially with bis-(cyclopentadienyl)-titanium 
dichloride, liberating cyclopentadiene and forming bis- 
(pyridine)-titanium dichloride. This compound, which 
seems to be the reactive species, then condenses with di- 
phenylsilanediol, forming the pyridine containing copoly- 
mer. Upon exposure to atmospheric conditions, the pyri- 
dine groups are removed, thus giving the final copolymer 
obtained. Microfilm $2.75; Xerox $9.45. 210 pages. 
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SYNTHESIS AND PROPERTIES OF SOME 
DIPHOSPHORUS COMPOUNDS 


(Order No. 61-4314) 


James Edward Huheey, Ph.D. 
University of Dlinois, 1961 


The synthesis and properties of diphosphorus tetra- 
iodide and some of its derivatives have been investigated. 
A convenient method of preparing diphosphorus tetra- 
iodide, in good yield and purity, and obviating the use of 
carbon disulfide has been developed. The solubilities of 
diphosphorus tetraiodide in various solvents has been in- 
vestigated. 

The syntheses of compounds of the general formula 
X,PPX.,, where X represents alkoxy, phenoxy, alkamide, 
anilide, and aryl groups have been attempted. Diphos- 
phorus tetraiodide was found to be unsuitable for such 
syntheses since the reactions lead to highly polymeric 
materials rather than those expected from simple dis- 
placement of iodine. It has been shown in one case that 
these polymers are produced by the action of the hydrogen 
iodide produced in situ, apparently through the reaction of 


cleavage products with other diphosphorus species leading | 


to chain polymers. These polymers exhibit many proper- 
ties similar to those of “red phosphorus” and the poly- 
meric lower phosphorus hydrides. Their probable struc- 
ture and relationship to the latter are discussed. 

Ultraviolet absorption spectra of all available tri- 
covalent diphosphorus compounds were obtained. It was 
found that all had an absorption maximum between 210 and 
250 mu. An attempt was made to correlate the wavelength 
of maximum absorption (Amax) with the electron-with- 
drawing power of group X. Although a relationship exists, 
it was found that the correlation is not high. In general, 
increasing electronegativity of substituent causes a short- 
ening of the wavelength of the absorption by the chromo- 
phoric P-P bond, but other factors also strongly affect this 
absorption. 

The Kabachnik-Shepeleva reaction, which leads to 
anomalous coupling products when alkyl Grignard reagents 
are allowed to react with thiophosphoryl chloride, has been 
investigated using phenylmagnesium bromide. The reac- 
tion was found to follow the “normal” course leading to 
triphenylphosphine sulfide, confirming the early work of 
Strecker and Grossman. The factors affecting the course 
of this reaction are discussed. 

Methods of producing, characterizing, and cleaving 
P-P bonds are also discussed. Polymer formation and 
structure are interpreted with respect to the properties 
of “red phosphorus.” The role of bases and acids in the 
cleavage and polymerization of diphosphorus compounds 
is discussed. 

A modified system of nomenclature is proposed for use 
with all tertiary phosphorus compounds. The following 
rules are employed: 1) all compounds are named as phos- 
phines or phosphates; 2) stock numbers are used to denote 
oxidation states; 3) when necessary, positions of substitu- 
ents are denoted exactly. The system is claimed to pos- 
sess these advantages: simplicity when applied to simple 
compounds and sufficient adaptability to avoid ambiguity 
as complexity increases. 
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THE PREPARATION AND PROPERTIES 
OF DIMETHYLAMINOBUTANEBORONIC ACID; 
THE ATTEMPTED PREPARATION OF 
AMINOBUTANEBORONIC ACID AND 
DIISOPROPYLAMINOBUTANEBORONIC ACID. 


(Order No. 61-4205) 


Edward George Meloni, Ph.D. 
Rutgers University, 1961 


Major Professor: C. E. Erickson 


Two new compounds, chlorobutaneboronic acid and di- 
methylaminobutaneboronic acid, have been prepared. 
Neither has been reported in the literature. The attempted 
preparation of two others has resulted in failure. The in- 
dications are that these latter two are unstable and decom- 
pose in an unknown manner. 

The first new compound prepared, ClBuB(OH)z, is in- 
teresting in that it still contains a functional group through 
which further reactions may be carried out. This com- 
pound proved to be a valuable intermediate in the prepara- 
tion of the other new compound, (MezNBuBO),. 

It has been shown that (Mez NBuBO), contains internal 
bonding between the nitrogen and boron atoms. Although 
the bond appears to be somewhat weak, it has given the 
compound some properties organo-boron compounds sel- 
dom exhibit. The most important properties are the 
greatly increased resistance of the compound to air oxi- 
dation and hydrolysis. In fact it was impossible to prepare 
or isolate a monomeric boronic acid from this oxide. 
Another important property of the compound was its ap- 
parent existence as either a straight chain polymer or 
cyclic trimer. The polymerization of the usual boronic 
acids has resulted inevitably in the formation of cyclic 
trimers only. Chain polymers consisting of more than 
three units in length were not prepared, but this was the 
result of steric hindrance in the polymer. 

Neither the compound H,NBuB(OH), nor the compound 


CH;CHCHs 
B(OH)» 
CHsCHCHs 


could be prepared by the reaction of the appropriate amine 
with ClBuB(OH)2. The evidence indicates that H,NBuB- 
(OH)2 decomposed to ammonia and other unidentified prod- 
ucts. It is not unlikely that. diisopropylaminobutaneboronic 
acid decomposes in the same manner and liberates diiso- 


propylamine. 
Microfilm $2.75; Xerox $4.40. 85 pages. 


DEUTERIUM ISOTOPE EFFECTS IN 
HYDROGEN BONDING 


(Order No. 61-5972) 


Gail Rita Plourde, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Robert West 


This investigation sought to determine the deuterium 
isotope effect on the enthalpy of hydrogen bond formation. 
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This problem is of interest both biologically and theoreti- 
cally. 

The equilibrium constants for hydrogen bond formation 
between phenol-d and several bases were determined at 
six or seven temperatures over a range from -15° to 
40°C. The concentrations of the various species in solu- 
tion were determined from the optical densities of the first 
overtone stretching frequency of OD. Corrections were 
made for phenol-d dimerization and for the concentration 
of phenol-h, as well as for the change in density of the 
solution with temperature. The calculated enthalpies of 
hydrogen bond formation between phenol-d and the bases 
are: benzene, -2.18; ethyl acetate, -5.07; tetrahydrofuran, 
-5.86; n-butyl ether, -6.17 kcal. per mole. The corre- 
sponding values for phenol are: benzene, -1.84; ethyl ace- 
tate, -4.81; tetrahydrofuran, -5.55; n-butyl ether, -6.00 
kcal. per mole. 

These data show that deuterium forms stronger hydro- 
gen bonds than does protium in these relatively weak hy- 
drogen bonds. It is possible that the isotope effect may 
be reversed in stronger bonds. The stronger deuterium 
bonds may be due to the lower zero point vibrational en- 
ergy of OD, which makes the OD bond shorter than the OH, 
allowing closer approach of the base and greater interac- 
tion. The free energy change of association with bases is 
about the same for phenol and phenol-d, and the deuterium 
isotope effect on the enthalpy is almost balanced out by a 
greater negative entropy of association for phenol-d. 

The deuterium isotope effect on the enthalpy of intra- 
molecular hydrogen bonding was determined by studying 
the dependence of the ratio of the first overtone cis and 
trans OH and OD peaks as a function of temperature for 
o-chlorophenol, o-iodophenol, o-phenyl phenol and 3-meth- 
oxy-1l-butanol. The deuterium bonds were stronger than 
the protium bonds in these intramolecular cases although 
the differences were generally small. However, the iso- 
tope effect on the enthalpy for o-iodophenol appears to be 
much larger than for the other phenols, possibly because 
of the high polarizability of the iodine atom which allows 
it to come under the bond-shortening influence of deute- 
rium to a greater extent than the other ortho groups. 

The enthalpies of dimerization for phenol and phenol-d 
were found to be -4.53 and -4.24 kcal. per mole, respec- 
tively. The reversal in the isotope effect may be due to 
increased basicity of the oxygen in the phenol-h. 

Microfilm $2.75; Xerox $6.80. 142 pages. 


PERFLUOROVINYL DERIVATIVES OF 
BORON AND TIN, AND PERFLUOROALKYL 
IRON CARBONYLS. 


(Order No. 61-3860) 


Steward Layne Stafford, Ph.D. 
Harvard University, 1961 


Research Director: Professor F. G. A. Stone 


The new tin compounds dimethyl-bis(perfluoroviny])tin, 
dibutyl-bis(perfluorovinyl)tin, tributylperfluorovinyltin, 
diphenyl-bis(perfluorovinyl)tin, divinyl-bis(perfluorovinyl)- 
tin, and tetrakis(perfluorovinyl)tin were prepared by re- 
acting the corresponding tin chloride with perfluorovinyl 





Grignard reagent, using a modified Wurtz-type reaction. 
An investigation of the relative ease of cleavage of the 
perfluorovinyi group by hydrogen chloride gas showed that 
it cleaves about as readily as the phenyl group. 

Treatment of the tin compound dimethyl-bis(perfluoro- 
vinyl)tin with the stoichiometric 2mount of boron trichlo- 
ride gave the new boron compounds perfluorovinyldi- 
chloroborine, bis(perfluorovinyl)chloroborine, and tris- 
(perfluorovinyl)borine. Perfluorovinyldifluoroborine was 
synthesized by treating perfluorovinyldichloroborine with 
antimony trifluoride at low temperatures. These are the 
first examples of compounds containing a fully fluorinated 
organo-group bonded to boron, a type of compound long 
sought and often predicted to be incapable of existence. 

Treatment of iron pentacarbonyl with perfluoroalkyl 
iodides (CF3I, C2FsI, or CsF7I) at moderate temperatures 
gave two series of compounds, the perfluoroalkyliron 
tetracarbonyl iodides and the perfluoroalkyliron tricar- 
bonyl iodide dimers. Perfluoromethy] tetracarbony] io- 
dide acts as a source of difluorocarbene at about 100°. 

A compound originally formulated in the literature as the 
olefin complex bis(tetrafluoroethylene)iron tricarbonyl 
was shown to be the novel iron heterocycle (CF2)4 Fe(CO)«. 

The infrared spectra of a number of perfluorovinyl 
derivatives of metals and metalloids were obtained, in- 
cluding compounds of germanium, silicon, arsenic, and 
mercury, as well as tin and boron. Most of the bands ob- 
served in the 650-3500 cm~* region were assigned by cor- 
relation with spectral assignments already in the litera- 
ture. Microfilm $2.75; Xerox $5.20. 101 pages. 


SOLUBILITY STUDIES OF NITRIC OXIDE 
IN VARIOUS METAL SALT SOLUTIONS: 
THE EQUILIBRIUM BETWEEN FERROUS ION 
AND NITRIC OXIDE. 


(Order No. 61-3683) 


Irwin Allen Taub, Ph.D. 
University of Minnesota, 1961 


The equilibrium constant at 25.00 + 0.01° C for the 
reaction between nitric oxide and ferrous ion was deter- 
mined to be 0.661 + 0.017 atm.~* by measuring the solu- 
bility of the gas in solutions 10~* M to 10~? M in ferrous 
perchlorate and 10°* M in perchloric acid. These solu- 
bility data were corrected for the salting-out effect of the 
electrolytes by first determining this dependence in cal- 
cium perchlorate solutions. The equilibrium constant for 
the formation of the NO complex with cobaltous ion was 
shown to be about one-twentieth of the corresponding con- 
stant for ferrous ion. The equilibrium constants for NO 
complex formation with nickelous and manganous ions 
could not be determined, since the solubility of NO in 
solutions containing these ions was less than in calcium 
perchlorate solutions. 
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THERMODYNAMICS OF MOLECULAR ADDITION 
COMPOUND FORMATION BETWEEN 
AMIDES AND LEWIS ACIDS 


(Order No. 61-4402) 


Donald Arthur Wenz, Ph.D. 
University of Illinois, 1961 


There has been a large amount of research using iodine 
as a Lewis acid to quantitatively measure the basicity of 
donors. One purpose of this research was to investigate 
the basicities of a series of amides toward iodine in order 
to gain information about their solvent properties. As an 
extension of investigations on amides, several other Lewis 
acids were used in research on amide basicity. 

Thermodynamic data for the addition compounds N,N- 
dimethylacetamide (DMA)-IC1, DMA-Br2, DMA-SO2, DMA: 
CeHsOH, DMA-I,, N,N-dimethylformamide-I,, N,N-di- 
methylpropionamide-I,, and N,N-dimethyltrichloroacet- 
amide-Iz2 were measured. The heats of formation of the 
complexes in dilute solutions of the amides in carbon tet- 
rachloride are, respectively, -9.0 + 0.5, -1.5 + 0.3, -2.6+ 
0.5, -5.5 + 0.4, -3.9 + 0.2, -3.7+ 0.3, -4.0 + 0.3 and -2.5 
+ 0.3 kcal./mole. 

Equilibrium constants for the addition compounds were 
determined by either visible or ultraviolet spectroscopy. 
Heats of formation were calculated from the variation of 
the equilibrium constants with temperature. 

The fact that heats of formation of the complexes are 
larger in concentrated amide than in dilute amide solu- 
tions was attributed to solvation of the complexes by the 
polar amides in concentrated amide solutions. This is the 
first such observation reported in experiments of thistype. 
A parallel increase in entropy lowering supports the postu- 
late that amide molecules are ordered when solvation oc- 
curs. 

The Lewis acids were found to coordinate at the amide 
carbonyl oxygen, because the carbonyl stretching absorp- 
tions are shifted to lower frequencies when complex for- 
mation occurs. As a result of attempts to correlate physi- 
cal properties with amide basicity, the differences in the 
carbonyl frequencies of the amides, Av, measured in the 
complexed and uncomplexed states were obtained. 


Linear relationships between AH and a and between 


AH and AS were obtained for most of the amide addition 
compounds. Deviations of DMA-ICl and DMA-C,H;OH 
from these relationships were obtained, indicating that a 


single general AH versus a relationship does not exist 


for a wide range of Lewis acids. 
Microfilm $2.75; Xerox $4.40. 82 pages. 
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RING CLOSURES WITH 
2,2'-BIPHENYLENEDILITHIUM. 


(Order No. 61-4248) 


William Edward Adcock, Ph.D. 
University of Illinois, 1961 


Difunctional lithium and Grignard reagents of 2,2'- 
diiodobiphenyl have been prepared, the latter for the first 
time; these reagents were allowed to react with esters 
and ketones. Some new chemistry of 9,10-dihydroxy- 
9,10-dimethyl-9,10-dihydrophenanthrene has been ex- 
plored. 

The di-Grignard reagent of 2,2'-diiodobiphenyl was 
prepared by use of an entrainment agent and by direct 
metalation with freshly ground magnesium. Carbonation 
of the reagent with a slurry of dry ice in diethyl ether 
gave biphenyl (45%) and fluorenone (4%); with gaseous 
carbon dioxide fluorenone was obtained in a 25% yield. 

Tributyl borate was added to diethyl ether solutions of 
2,2'-biphenylenedilithium at various temperatures in an 
effort to close a ring between the 2- and 2'-positions of 
biphenyl; the product in every case was 2-biphenylboronic 
acid. Efforts to determine whether a cyclic intermediate 
was present during the reaction were unsuccessful. 

Ethyl formate was found to react with 2,2'-biphenyl- 
enedilithium to give 9-fluorenol in yields of 34 to 45%. 

A six-membered ring is formed when benzil is added 
to 2,2'-biphenylenedilithium. The product, 9,10-dihy- 
droxy-9,10-diphenyl-9,10-dihydrophenanthrene, was iso- 
lated as 10,10-diphenyl-9-phenanthrone (20% yield). The 
difficulty encountered in the isolation of the diol suggests 
that the product is the cis-isomer. 

9,10-Dihydroxy-9,10-dimethyl-9,10-dihydrophenan- 
threne was of interest because of the possibility of con- 
version to the unknown 9,10-phenanthraquinodimethane; 

a possible route would be through the diacetate ester. 

The monoacetate of the diol was prepared by heating under 
reflux with acetic anhydride in pyridine. The hydroxyl 
group of the monoacetate resisted further acylation at- 
tempts. 

At higher temperatures in diethylaniline the monoace- 
tate of the diol was obtained in only 8% yield; the chief 
product (29%) was 9-acetoxymethyl-10-methylphenan- 
threne. A quaternary amine salt also was isolated ina 
yield of 4% as the bisulfate. 


_ “ @ 








The structure of the quaternary salt was supported by the 
carbon, hydrogen, and nitrogen analyses, the ultraviolet 
spectrum, and its conversion to a perchlorate salt. The 
corresponding quaternary amine chloride was obtained 
when diethyl-p-toluidine was used in a similar reaction. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8% inches; the number of pages in the manuscript. Please order copies by number. 





CHEMISTRY 1403 





The production of these phenanthrene derivatives might 
involve the intermediate formation of 9-methylene-10-acet- 
oxy-10-methyl-9,10-dihydrophenanthrene, which could be 
produced by the dehydration of the monoacetate of the diol. 


CH, 
Hs 


0-C-CHs 
O 


Nucleophilic attack by acetate or the amine on the methyl- 
ene carbon atom of the intermediate with loss of acetate 
ion would give rise to the phenanthrene products. The 
monoacetate of the diol gave the quaternary amine salt in 
higher yield (36%) when heated under reflux with succinic 
anhydride in diethylaniline. 

Microfilm $2.75; Xerox $4.60. 86 pages. 


CHEMICAL AND ENZYMIC REDUCTIONS 
OF DEUTERATED ALDEHYDES 


(Order No. 61-4115) 


Victor Edward Althouse, Ph.D. 
Stanford University, 1961 


The enantiomer of optically active neopentyl alcohol- 
1-d which gives a (-) acid phthalate derivative has been 
prepared via reduction of the corresponding deuteroalde- 
hyde by actively fermenting yeast and via asymmetric 
reduction of the same aldehyde with the Grignard reagent 
from (+)-1-chloro-2-methylbutane. Based on the known 
mechanism of the Grignard reduction, the S configuration 
corresponds to that neopentyl alcohol-1-d which gives a 
(-) acid phthalate derivative. If one assumes that the en- 
zymically produced neopentyl alcohol-1-d is 100% optically 
pure, then the neopentyl alcohol-1-d prepared from the 
Grignard reduction is about 12% optically pure. Further- 
more, the reduction of non-deuterated trimethylacetalde- 
hyde by the Grignard reagent from (-)-1-chloro-2-methyl- 
butane-2-d has given optically active neopentyl alcohol- 
1-d, also with the S configuration but with 36% of the opti- 
cal purity of the enzymically produced material. 

Optically active benzyl alcohol-1-d and 1-butanol-1-d 
have also been prepared via reduction of the corresponding 
deuteroaldehydes by actively fermenting yeast. The abso- 
lute configuration for both of the alcohols is S and is based 
on the known mechanism of the reduction of the corre- 
sponding deuteroaldehydes by the isobornyloxymagnesium 
bromide system investigated by Streitwieser (30). Inde- 
pendent synthesis of (+)-1-phenylbutane-1-d, a compound 
configurationally related to both optically active benzyl 
alcohol-1-d and 1-butanol-1-d confirms the configurational 
assignments. However, the optical purity of the enzymi- 
cally produced alcohols are about two and one-half times 
that of the same alcohols produced via the isobornyloxy- 
magnesium bromide reductions. 

These results indicate that the above “chemical” asym- 
metric reducing systems may be useful as a mechanistic 
model for the ADH-DPNH enzymic system. It further ap- 





pears that (-) ethanol-1-d, investigated by Westheimer 
and Vennesland (24) in the reduction of acetaldehyde-1-d 
by ADH-DPNH, also has the S configuration. From this 
one must conclude that on the enzyme surface the methyl 
group of acetaldehyde, the n-propyl group of butyralde- 
hyde, the t-butyl group of trimethylacetaldehyde and the 
phenyl group of benzaldehyde must all occupy the same 
site relative to the deuterium and carbonyl group. 
Microfilm $2.75; Xerox $4.00. 74 pages. 


PART I. SYNTHETIC ROUTES TO 
TRICYCLO(4.2.2.2”°)DODECENE-1. 
PART II. REACTIONS OF SECONDARY 
DIAZO COMPOUNDS WITH ZINC IODIDE. 


(Order No. 61-4253) 


Harry Babad, Ph.D. 
University of Illinois, 1961 


PART I. 


The first part of this thesis concerns itself with vari- 
ous synthetic routes to tricyclo(4.2.2.27°)dodecene-1, 

a compound of considerable theoretical interest as a po- 
tential formal violation of Bredt’s rule and as an olefin 
that is susceptible only to cis addition reactions. 

The pinacol reduction of dicyclohexyl-4,4 '-dione with 
amalgamated sodium sand led only to the recovery of un- 
reacted starting material and small amounts of 4-(hy- 
droxycyclohexyl)cyclohexanone and dicyclohexyl-4,4'-diol. 

A synthetic route through triphenylphosphine 4-keto- 
dicyclohexylidene-4' proved impossible when evidence 
showed that the analogous triphenylphosphine cyclohexyl- 
idene reacted with cyclohexanone without forming any 
bis-cyclohexylidene. 

A synthetic route to the tricyclic system through tri- 
cyclo(4.2.2.2”” )dodecene-1-oxide, to be obtained by the 
cyclization of an intermediate 4-diazo-4' -ketodicyclo- 
hexane was then attempted. The synthesis of this inter- 
mediate diazo compound by the decomposition of the mono- 
tosylhydrazone of dicyclohexyl-4,4' -dione with strong 
alkali was made impossible by the synthetic unavailability 
of the monotosylhydrazone. In all the reactions carried 
out, only the ditosylhydrazone and unreacted dicyclohexyl- 
4,4'-dione were obtained. 


PART II. 


The decomposition of secondary diazo compounds with 
zinc iodide was investigated under a variety of conditions. 
Experiments on dimethyldiazomethane and diphenyldiazo- 
methane with trace amounts and excess zinc iodide and in 
the presence and absence of added olefin resulted in the 
formation of acetone and benzophenone azines as the prin- 
cipal reaction products. Small amounts of tetramethyl- 
ethylene and tetraphenylethylene were also found, but no 
materials corresponding to cyclopropyl derivatives were 
identified, even in the presence of excess added olefin. 

A chain mechanism involving an iodoalkylzinc iodide as 
chain carrier, which correlated the semi-quantitative data 
obtained, was proposed. Carbenoid decomposition was 
excluded on the basis of experimental and literature evi- 
dences. Microfilm $2.75; Xerox $6.00. 125 pages. 
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SYNTHESIS AND POLYMERIZATION OF 
1,4-DIMETHYLENEC YCLOHEXANE. 


(Order No. 61-4105) 


Lawrence Ernest Ball, Ph.D. 
The University of Akron, 1961 


A new diene, 1,4-dimethylenecyclohexane (I) was syn- 
thesized in the course of a study on the preparation of 
polymers containing bicyclic units. A synthesis of this 
diolefin (I) was developed based on 1,4-cyclohexanedi- 
methanol (II) as a starting material. The diol (I) was con- 
verted to the corresponding 1,4-di(iodomethyl) cyclo- 
hexane (III). Treatment of the latter compound with po- 
tassium t-butoxide led to the formation of 1,4-dimethylene- 
cyclohexane in good yield. 


CHp-0H Het 
P+Ip \ t-Bu0 , 


CH, 
II Ill I 





In both cationic and Ziegler polymerization systems 
this diene (I) was found to polymerize via an alternating 
inter-intramolecular propagation mechanism to produce 
poly-(1,4-methylenebicyclo-(2,2,1)-heptane). 


CH, 


Ret Oo. One, aL» r/c 


I IV 


The polymer (IV) was soluble in organic solvents such 
as benzene, heptane, and chloroform. It is almost com- 
pletely saturated. Spectral studies, including nuclear mag- 
netic resonance, proved that the polymer was composed 
mainly of the expected methylene (-CH.-) groups. The 
polymer was a white brittle solid having a high melting 
point (175°C) and molecular weights in the 10,000 range. 

Microfilm $2.75; Xerox $5.80. 118 pages. 


STREPTOLYDIGIN STRUCTURAL STUDIES 
(Order No. 61-4256) 


James Richard Beck, Ph.D. 
University of Illinois, 1961 


Crystalline streptolydigin, m.p. 141-142 ; [a]D -98° 
(c 1.46, chloroform), has been obtained by a new procedure. 
Analyses were in accord with the formula C32H4gN2O¢, in 
agreement with earlier work, and also showed the pres- 
ence of at least six C-methyl groups, no O-methyl groups, 
and at least one N-methyl group. 

Streptolydigin gave a positive ferric chloride test for 
enols and positive Ehrlich and pine splint tests for pyr- 
roles. Further investigation of the latter two tests, how- 
ever, indicated that the pyrrole apparently was not present 





in the original molecule, but was being formed under the 
acidic conditions of the tests. 

Acetylation of sodium streptolydigin, m.p. 225°, [a]5 
+153° (c 1.35, chloroform), yielded an 0,0-diacetyl enol 
acetate. The ultraviolet spectrum of this compound showed 
a single maximum at 329 myu(e 30,000), which indicated 
the presence of a f-acetoxy-a,f,7,6,e ,f -unsaturated ketone 
system. Ultraviolet spectral analysis of streptolydigin 
itself indicated that the enolic function was conjugated to 
a second chromophore. 

Hydrogenation of streptolydigin in glacial acetic acid 
with platinum oxide as the catalyst yielded a seven- or 
eight-mole uptake product, perhydrostreptolydigin, m.p. 
54-56°, with complete reduction of the enolic function; the 
ultraviolet spectrum of this material showed only end ab- 
sorption. 

Hydrogenation of sodium streptolydigin in ethanol with 
either platinum oxide or palladium on barium sulfate as 
the catalyst yielded sodium hexahydrostreptolydigin, m.p. 
166-169°, [a]p +25° (c 1.08, chloroform). Acidification 
yielded hexahydrostreptolydigin, m.p. 90-93°, [a]} -33° 
(c 1.16, chloroform). This compound gave a positive test 
for enols but negative tests for pyrroles. 

The ultraviolet spectrum of hexahydrostreptolydigin in 
acidic ethanol( A,,ax 279 Mu, Emax 5,400) was practically 
identical with that of acetylacetone run under the same 
conditions. The spectrum in basic ethanol, however, con- 
tained two maxima at 243 myu(€ 16,300 and 280 mu(e 
16,700), whereas the analogous spectrum for acetylacetone 
contained a single maximum at 295 myu(e 20,000). Further 
investigation of model compounds showed that the unusual 
ultraviolet spectra of hexahydrostreptolydigin were ap- 
parently due to the presence of tautomers of the chromo- 
phoric system R,C(OH)=C(COR.,)CR;=NRg,. 

Osmium tetroxide-periodate oxidation of sodium strep- 
tolydigin yielded acetone, identified as its 2,4-dinitro- 
phenylhydrazone, which indicated the presence of an iso- 
propylidene or related function in the molecule. 

Sodium streptolydigin and sodium hexahydrostrepto- 
lydigin both reacted with sodium periodate at 4° with the 
consumption of four moles of oxidizing agent. Perhydro- 
streptolydigin reacted under similar conditions with 
the consumption of less than one mole of oxidizing agent. 
Further evidence indicated that the enolic function was, 
indeed, being oxidized by periodate in the former two 
cases. 

Two crystalline dienoic acids, streptolydic acid A and 
streptolydic acid B, have been obtained from the periodate 
oxidation of sodium streptolydigin. Streptolydic acid A, 
m.p. 171-172°, was shown to have the molecular formula 
CisH2gO4 Or CigH2g0,-H2O. Nuclear magnetic resonance 
data indicated that this compound was a y-methyl a,f-un- 
substituted dienoic acid. Streptolydic acid B, m.p. 153- 
155°, has not yet been fully characterized, but present 
evidence indicates that it is also a y-methyl dienoic acid. 

The periodate oxidation of sodium hexahydrostrepto- 
lydigin yielded a more complex mixture than in the oxida- 
tion just described. One crystalline compound was ob- 
tained, however, and was shown to be identical to an acid 
(CisHs205) which was obtained by Borders from ozonolysis 
of sodium hexahydrostreptolydigin. 

Basic hydrolysis of streptolydigin yielded methylamine. 
Analysis of the nuclear magnetic resonance spectra of 
streptolydigin and its derivatives showed that the N-methyl 
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group was present in the function -CONCHs. Vigorous 
acid hydrolysis of hexahydrostreptolydigin yielded am- 
monia but not methylamine. 

Microfilm $2.75; Xerox $8.20. 179 pages. 


ANCHIMERICALLY ASSISTED 
HOMOLYTIC BOND CLEAVAGE 


(Order No. 61-4257) 


Wesley George Bentrude, Ph.D. 
University of Illinois, 1961 


The rates of first-order thermal decomposition of the 
members of a new series of substituted t-butyl perbenzo- 
ates have been determined. In chlorobenzene the rates of 
decomposition of the perbenzoates at 60°C relative to 
t-butyl perbenzoate (measured in p-chlorotoluene) are: 
0-phenylthioperbenzoate, 2.5 x 10% (AH* = 22.7 kcal./mole, 
Ast = -4.5 e.u.) > o-methylthioperbenzoate, 1.4 x 10* (AH* 
= 22.7 kcal./mole, AS* = -4.9 e.u.) > 0-iodoperbenzoate, 
53 (AH* = 27.8 kcal./mole, AS* = -1.7 e.u.) > o-t-butyl- 
perbenzoate, 3.8 (AH* = 34.3 kcal./mole, AS* = 12.8 e.u.) 
> t-butyl perbenzoate, 1 (AH* = 33.5 kcal./mole, AS* = 
7.8 e.u.). At 120° the decomposition of t-butyl p-methyl- 
thioperbenzoate is only about three times faster than that 
for t-butyl perbenzoate, both measured in chlorobenzene. 
The tremendous rate enhancements and accompanying de- 
creases in activation enthalpies observed with the t-butyl 
o-phenylthio- and o-methylthioperbenzoates and the lesser 
effects accompanying the decomposition of t-butyl o-iodo- 
perbenzoate are ascribed to anchimeric assistance of the 
homolytic bond cleavage by neighboring sulfur and iodine 
participation. 

The free-radical nature of the decompositions of the 
t-butyl o-methylthio and o-phenylthioperbenzoates has 
been confirmed by rate studies involving the colored radi- 
cal “galvinoxyl” (Coppinger’s radical) as radical scav- 
enger. By this method in chlorobenzene the percentage of 
the radicals theoretically formed in the decomposition of 
the S-methyl perester which is captured by this scavenger 
is 51 and from the S-phenyl perester is 57. 

The effect of para substituents in the o-phenylthio 
group upon the decomposition rate of t-butyl o-phenylthio- 
perbenzoate has been assessed. At 50.3° the relative 
rates are: p-methoxy, 1.8 > hydrogen, 1.0> p-chloro, 
0.32 > p-nitro, 0.092. These rates are correlated by the 
Hammett op relation using o rather than o* values with 

= -1.4,. We interpret this substituent effect as reflecting 
important contributions to the transition states for decom- 
position of these peresters by polar structures in which 
sulfur bears a positive charge. 

Finally, a remarkable effect of solvent upon the pri- 
mary thermal decomposition of t-butyl o-phenylthio- and 
of o-methylthioperbenzoate has been observed. At 39.4° 
the rate of decomposition of t-butyl o-phenylthioperbenzo- 
ate (by infrared analysis) in chlorobenzene is 14X its de- 
composition rate in cyclohexane. Measured by the galvin- 


oxyl radical scavenging method, the rate ratio is 21. Simi- 


larly, at 39.4° t-butyl o-methylthioperbenzoate decom- 
poses faster in chlorobenzene than in cyclohexane (8.8X 
by infrared analysis, 16X by radical counting). For the 
decomposition of the S-phenyl perester in cyclohexane, 





AH* = 24.7 kcal./mole and AS* = -3.4 e.u. For the S- 
methyl analog, AH* = 24.8 kcal./mole and AS* = -3.7 e.u. 
We believe that these data indicate an important interac- 
tion of solvent in these decompositions. Further work by 
another member of this research group indicates that the 
solvent effect is one of solvent polarity. 

Microfilm $3.25; Xerox $11.25. 249 pages. 


A KINETIC INVESTIGATION OF THE 
REACTION OF METHYLMAGNESIUM BROMIDE 
WITH BENZOPHENONE 


(Order No. 61-3747) 


Norbert M. Bikales, Ph.D. 
Polytechnic Institute of Brooklyn, 1961 


Adviser: Ernest I. Becker 


A fundamental understanding of the addition reaction 
of Grignard reagents to ketones has been hampered by a 
lack of reliable kinetic data. Previous attempts to study 
kinetics have been thwarted by the rapid rate of reaction, 
by the heterogeneous nature of the reaction mixtures, and 
by various side reactions. It was the purpose of this dis- 
sertation to reinvestigate this problem. 

The reaction of methylmagnesium bromide with benzo- 
phenone was selected for study because the addition prod- 
uct, 1,1-diphenylethanol, was formed in 96% yield ina 
homogeneous reaction in tetrahydrofuran as the solvent. 
Although the rates were rapid, they could be measured by 
carrying out the reaction directly in spectrophotometric 
cells and observing the decrease in absorbance at the 
343.5 mu peak of benzophenone as a function of time. 

Experiments were carried out at 1°, 15°, 25°, and 35°. 
The initial concentrations of methylmagnesium bromide 
[(CHs)2Mg-MgBr.2] were varied from 1.71 x 10"? M to 
1.09 x 10™* M, while those of benzophenone were allowed 
to range from 5.07 x 10°* Mto 1.30 x 107'M. The results 
obtained could not be fitted to any simple rate law. How- 
ever, the dependence of initial rate on concentration 
showed that, at least in the beginning, the reaction was 
first-order in Grignard reagent as well as in benzophe- 
none. The second-order rate constants corresponding to 
the early part of the reaction were 0.193 + 0.013 liter- 
mole~*-second™* at 25°, 0.0312 at 1°, 0.119 at 15°, and 
0.248 at 35°. The energy of activation calculated from 
these values amounted to 11 kcal./mole. The entropy of 
activation was of the order of -25 e.u. at 25°. 

The specific rate measured at 25° when more than half 
of the methyl groups had been consumed was found to be 
at most 1.2% that of the original rate, indicating that the 
methyl group attached to magnesium in (C, H,), C(CH;, )-O- 
Mg(CH;)-MgBr. was less reactive than the Grignard 
reagent. There were also indications that the products 
of the reaction slowed the rate. 

Equimolar mixtures of dimethylmagnesium and mag- 
nesium bromide gave the same specific rate as methyl- 
magnesium bromide, whereas dimethylmagnesium itself 
was found to be about twice as reactive as the Grignard 
reagent. The addition of excess magnesium bromide to 
methylmagnesium bromide decreased the rate. Spectral 
evidence indicated that magnesium bromide was not 
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complexed with benzophenone in the presence of methyl- 
magnesium bromide and that there was little, if any, free 
magnesium bromide in the Grignard reagent. 

Mechanisms which are in agreement with second-order 
kinetics for the initial rate are: 

1. rapid and reversible formation of a complex of 
reactants which is converted to product by intramolecular 
rearrangement; 

2. rapid formation of a complex which can react in 
slower steps either to regenerate reactants or to go to 
product; 

3. direct addition of Grignard reagent to ketone. 

Deviations from simple second-order kinetics observed 
in the later stages of the reaction may be ascribed to com- 
petition for benzophenone among the various organomag- 
nesium species present in solution and/or to regeneration 
of starting materials from a complex of reactants. 

The results of this investigation rule out a previously 
proposed mechanism which requires rapid formation of a 
stable complex of Grignard reagent and ketone, with the 
complex being converted to product in a slower step only 
in the presence of an additional mole of Grignard reagent. 

Microfilm $2.75; Xerox $7.00. 148 pages. 


STUDIES ON THE SYNTHESIS OF 
THIENO[2,3-b]PYRROLE 


(Order No. 61-4271) 


John Robert Carson; Ph.D. 
University of Illinois, 1961 


The first compound containing a thieno[2,3-b]pyrrole 
ring system has been synthesized. 3-Amino-2,4-dicyano- 
6-benzylthieno[2,3-b]pyrrole was prepared by the following 
series of reactions: treatment of 2-mercapto-3,4-di- 
cyano-5-aminopyrrole with chloroacetonitrile gave [2-(5- 
amino-3,4-dicyanopyrrolylthio) Jacetonitrile; diazotization 
of the latter followed by reduction with hypophosphorous 
acid afforded [2-(3,4-dicyanopyrrolylthio) Jacetonitrile; 
the pyrrole nitrogen was protected by alkylation with 
benzyl bromide; Ziegler ring closure of the resulting 
[2-(1-benzyl-3,4-dicyanopyrrolylthio) Jacetonitrile with 
lithium diethylamide gave 3-amino-3,4-dicyano-6-benzyl- 
thieno[2,3-b]pyrrole. The structure of 3-amino-2,4-di- 
cyano-6-benzylthieno[2,3-b]pyrrole was assigned on the 
basis of spectral comparisons with model compounds. 

A high-melting compound, isomeric with 3-amino- 
2,4-dicyano-6-benzylthieno/[2,3-b|pyrrole, was also ob- 
tained by the action of lithium diethylamide on [2-(1- 
benzyl-3,4-dicyanopyrrolylthio) jacetonitrile. Possible 
structures for this compound are discussed. 

Ziegler ring closures were tried on [2-(1-acetyl-3,4- 
dicyanopyrrolylthio) Jacetonitrile, prepared by acetylation 
of [2-(3,4-dicyanopyrrolylthio) jacetonitrile with ketene. 
Cleavage of the acetyl group took place instead of ring 
closure. 

Diazotization of 3-amino-2,4-dicyano-6-benzylthieno- 
[2,3-b]pyrrole gave a compound isomeric with the dia- 
zonium salt. Hydrolysis of this compound with the addition 
of one mole of water to the molecule converted the nitrile 
group into an amide group. Thus, a reaction of a dia- 
zonium salt with a nitrile group must have taken place. 





This is believed to be the first example of such a reaction. 
The product from the diazotization is tentatively assigned 
the structure 4-chloro-6-benzyl-8-cyanopyrrolo[2' ,3' - 
5,4 |thieno[3,2-e]-v-triazine. 

Attempted hydrolysis of 3-amino-2,4-dicyano-6-benzyl- 
thieno[2,3-b]pyrrole did not lead to compounds useful for 
the synthesis of the parent thieno[2,3-b]pyrrole. 

N-Benzyl-2-pyrrolyllithium was found to react with 
2,2,2' ,2'-tetramethoxydiethyldisulfide to give [2-(1- 
benzylpyrrolyl) |-2,2-dimethoxyethylsulfide. Attempts to 
cyclize this compound to N-benzylthieno[2,3-b|pyrrole 
were unsuccessful. 

Microfilm $2.75; Xerox $4.60. 88 pages. 


O-ALKYLATIONS WITH 
O-ALKYLCAPROLACTIMS 


(Order No. 61-4282) 


Donald Laverne De Vries, Ph.D. 
University of Illinois, 1961 


The conversion of organic acids to methyl esters by 
reaction with a mixture of O-methylcaprolactim and di- 
methyl sulfate has been extended. The procedure is more 
attractive for the preparation of methyl esters of aromatic 
acids than those of aliphatic acids; it is not applicable 
to the methyl esters of amino acids. 

O-Benzylcaprolactim is easily prepared by a reaction 
between O-methylcaprolactim and benzyl alcohol. It is 
found that O-benzylcaprolactim undergoes an exchange 
reaction with aliphatic and aromatic acids to give benzyl 
esters in high yields. Treatment of p-aminobenzoic acid 
with O-benzylcaprolactim results only in the isolation of 
the amidine formed by replacement of the benzyloxy group 
by the p-carboxyphenylamino residue. The reaction of 
O-benzylcaprolactim with p-aminobenzoic acid hydrochlo- 
ride gives N,N-dibenzyl-p-aminobenzoic acid as well as 
the amidine. N-Acetylglycine and nicotinic acid are not 
changed to their benzyl esters by this method. O-Benzyl- 
caprolactim does not convert p-nitrophenol to its benzyl 
ether. 

The reaction of O-benzylcaprolactim with 85% phos- 
phoric acid gives 5-carbobenzyloxypentylammonium di- 
hydrogen phosphate as the principal product with a small 
amount of monobenzyl phosphate. Treatment of the mono- 
hydrate of p-toluenesulfonic acid with O-benzylcaprolactim 
produces only 5-carbobenzyloxypentylammonium p-tolu- 
enesulfonate. 

Though less stable than O-methylcaprolactim at higher 
temperatures, O-methylbutyrolactim can be prepared by 
a reaction of dimethyl sulfate with 2-pyrrolidone. Methyl 
esters can be prepared in moderate yields by the reaction 
of acids with O-methylbutyrolactim alone or in conjunction 
with dimethyl sulfate. 

It is found that when O-methylcaprolactim is changed 
to N-methylcaprolactam in the presence of dimethyl sul- 
fate labelled with carbon-14, the labelled atoms are in- 
corporated into the lactam but not into the recovered 
lactim. This observation indicates that the methosulfate 
of O-methylcaprolactim is an intermediate in the trans- 
formation. . 

O-Benzylcaprolactim fails togivean isolable quaternary 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8% inches; the number of pages in the manuscript. Please order copies by number. 





CHEMISTRY 1407 





salt when treated with dimethyl sulfate, methyl p-toluene- 
sulfonate, or methyl iodide, but gives only unidentified oily 
substances. The reaction of O-benzylcaprolactim with 
methyl p-toluenesulfonate in refluxing methanol leads to 
the formation of 5-carbomethoxypentylammonium p-tolu- 
enesulfonate and 5-carboxypentylammonium p-toluene- 
sulfonate. Treatment of O-methylcaprolactim with benzyl 
p-toluenesulfonate produces a small quantity of the same 
products. O-Methylbutyrolactim and benzyl p-toluene- 
sulfonate give an unidentified oily substance. — 

O-Benzylcaprolactim perchlorate is formed by the 
addition of perchloric acid to O-benzylcaprolactim in 
aqueous ethanol. O-Methylcaprolactim, N-methylcapro- 
lactam, and O-methylbutyrolactim do not give isolable 
perchlorate salts under similar conditions. 

Microfilm $2.75; Xerox $4.80. 93 pages. 


ANIONIC POLYMERIZATION OF 
ETHYLENE OXIDE 


(Order No. 61-4106) 


Thomas J. Dudek, Ph.D. 
The University of Akron, 1961 


The initiation reaction between sodium naphthalene and 
ethylene oxide has been investigated in detail. The reac- 
tion involved an initial nucleophilic attack on ethylene ox- 
ide by naphthalene radical ion. Derivatives of the products 
of this reaction were prepared and chemical structures 
assigned. 

If an excess of ethylene oxide was used, a polymeriza- 
tion reaction occurred. Chain transfer or termination did 
not occur under the rigorous conditions employed, and it 
was possible to prepare polymers of any desired molecu- 
lar weight by controlling the monomer to initiator ratio. 
The stoichiometry of the initiation reaction predicted one 
polymer molecule would be produced for every two sodium 
naphthalene molecules used. This was verified by molecu- 
lar weight determinations for both low and high molecular 
weight poly (ethylene oxide). Evidence was presented to 
show that the polymers prepared possessed a very narrow 
molecular weight distribution. 

As a result of the initiation reaction the polymers pro- 
duced contained a central dehydronaphthalene structure in 
the polymer chain. The ultraviolet absorbance of the poly- 
mer was correlated with the molecular weight. 

A chain transfer reaction with ethanol was demon- 
strated. 

The polymerization of ethylene oxide by potassium 
naphthalene was analogous to the sodium naphthalene poly- 
merization. The polymerization of ethylene oxide by me- 
tallic sodium led to a sodium dialkoxide. An electron 
transfer mechanism was proposed. 

The kinetics of the polymerization of ethylene oxide by 
sodium and potassium alkoxide in tetrahydrofuran were 
investigated. 

Microfilm $2.75; Xerox $8.80. 191 pages. 





POLYMERIZATION AND COPOLYMERIZATION 
OF N-VINYLPYRIDINIUM SALTS 


(Order No. 61-3502) 


Irl Noel Duling, Ph.D. 
University of Pennsylvania, 1961 


Supervisor: Charles C. Price 


Several previously unreported N-vinylpyridinium salts 
have been prepared. The structure of the salts were es- 
tablished and their chemical and physical properties 
briefly described. The salts hydrogenate readily to N- 
ethylpiperidinium salts, decolorize permanganate solution, 
but do not add bromine or thiosulfate ion. The N-vinyl- 
pyridinium fluoborate and perchlorate salts polymerize 
readily in either the solid state or solution upon irradia- 
tion with gamma rays from Co™. A polyelectrolyte is 
formed of approximately 150,000 molecular weight by solid 
state polymerization of N-vinylpyridinium fluoborate. 
These polymers exhibit the typical viscous behavior of 
polyelectrolytes in solution, i. e., a rapid increase in re- 
duced viscosity upon dilution. 

Homopolymerization in solution is initiated by free 
radical catalysts; copolymerization was successful only 
with +e comonomers such as methyl methacrylate, methyl 
acrylate, and acrylonitrile however. Comonomers with a 
-e did not copolymerize with N-vinylpyridinium salts or 
did so only poorly. Copolymerization data indicate e = 
+2.1 +0.4, Q = 0.3-1.9 for N-vinylpyridinium fluoborate. 
The large variation in Q is attributed to changes in the 
distance between radieal and monomer in the transition 
state. 

Resonance between the pyridinium ring and the N-vinyl 
group is shown to exist by tritium exchange during the iso- 
merization of N-allyl to N-propenylpyridinium derivatives. 
Spectral evidence, however, does not support this conclu- 
sion. Microfilm $2.75; Xerox $5.20. 105 pages. 


NITROCYCLOBUTYL KETONES I: 
THE SYNTHESIS AND METHOXIDE REACTION 
OF 2-NITROCYCLOBUTYL PHENYL KETONE. 


(Order No. 61-3697) 


Dolan Hoye Eargle, Jr., Ph.D. 
University of Minnesota, 1960 


Adviser: Lee Irvin Smith 


The purpose of the research presented in this thesis 
was to prepare and study the effect of sodium methoxide 
on 2-nitrocyclobutyl phenyl ketone with a view to investi- 
gating the ring-opening mechanism of cyclobutanes, as 
compared with those of cyclopropanes. 

In 1919 Kohler and Englebrecht (1) reported the opening 
of a cyclopropyl ring in an attempt to obtain the sodium 
salt of 1-benzoyl-2-nitro-3-phenylcyclopropane. The au- 
thors proposed a mechanism of ring opening which included 
initial loss of nitrous acid and subsequent formation of an 
acetylenic intermediate. Several objections to this path 
were later raised by Smith and Engelhardt (2). A new mech- 
anism was proposed which eliminated certain ambiguities 
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of the earlier mechanism. The newer mechanism pro- 
posed initial loss of a proton a to the nitro group, followed 
by ring opening to several resonance forms, thence to a 
vinyl ether with loss of the nitro group. 

It is primarily the newer mechanism with which this 
thesis is concerned. Several other types of products have 
been reported (and mechanisms proposed for their forma- 
tion) in ring-opening reactions with methoxide; however, 
these products resulted from compounds which were sub- 
stituted at the C-2 carbon or were bridged between C-2 
and C-3. Since 2-nitrocyclobutyl phenyl ketone (II) is not 
substituted in such a manner, the mechanism of Smith and 
Engelhardt is considered to be the most analogous. 

The synthesis of the nitrocyclobutyl ketone II was at- 
tempted through the following path: 


| | HBr, pr(cH.),.Br CNS Br(cu,),CN 
Oo 


1) OMgBr 
2) H*, H,O 


Br(CH2)4CO®D 
| NaNO, 
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This path was abandoned when it was found that the 
nitro ketone I could not be satisfactorily brominated under 
either alkaline or neutral conditions. It should be noted 
that the preparation of the nitroketone I represents the 
first synthesis of a nitro ketone via the reaction of a keto 
halide with sodium nitrite. ery 

The synthesis of the nitrocyclobutyl ketone II was 
achieved through the following sequence of reactions: 


1) KOH 
co Alcl, CO2H 3)pr, Br 


[so 


COM 
NO2 
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(The synthesis of a nitrocyclobutane from a cyclobutyl 
halide has not been previously reported in the literature.) 





The reaction of II with sodium methoxide gave products 
of an uncertain nature; however, it appeared that the cy- 
clobutane was opened with loss of the nitro group, since 
sodium nitrite was precipitated from the reaction mixture 
and since none of the reaction products contained a nitro 
function (infrared and product analysis). The major prod- 
uct of the reaction was a base-insoluble monocarbony] (II) 
which analyzed intermediate between. C,,H,,O, and 
Cii:Hi202. The compound (or mixture) III, on treatment 
with methanolic hydrochloric acid, gave white crystals 
IV (m.p. 127-129°) analyzing intermediate between 
CiiHi2O2 and C,,:H:203. Numerous tests and reactions 
were performed upon IV, but no statement could be made 
with regard to its certain identity. 

It was concluded from the best experimental evidence 
that the cyclobutane ring of II was indeed opened, and that 
the nitro function had been lost. Probable, also, was the 
formation of a ketonic enol ether, which (upon treatment 
with acid) gave either a dicarbonyl compound or a mixture 
of two neutral carbonyl compounds, at least one of which 
contained a phenone group. 
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PYRAZOLONO(3,4-d) PYRIMIDINES. 
(Order No. Mic 61-1060) 


Martin Hauser, Ph.D. 
The University of Buffalo, 1961 


Several 2-methylthio(and 2-methyl)-4-substituted- 
hydrazino)-5-carbethoxypyrimidines and 1- or 2-substi- 
tuted-6-methylthio(and 6-methyl)pyrazolono(3,4-d)pyrimi- 
dines have been prepared by the action of mono-substi- 
tuted-hydrazines on the appropriate 2-substituted-4- 
chloro-5-carbethoxypyrimidines. The 4-hydrazinopyrimi- 
dines were cyclized to pyrazolonopyrimidines by treatment 
with base. 

A combination of physical and synthetic methods has 
been used to show that alkylhydrazines reacted with the 
chloropyrimidines at their a-nitrogen and arylhydrazines 
at their B-nitrogen. 

The chemistry of several of the 6-methylthiopyrazol- 
ono(3,4-d)pyrimidines has been studied. Oxidation of the 
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6-methylthiopyrazolonopyrimidines gave 6-methylsulfonyl- 
pyrazolonopyrimidines. The sulfonyl group was then re- 
placed with several nucleophiles. Treatment of the pyra- 
zolonopyrimidines with phosphorous oxychloride gave 
3-chloropyrazolopyrimidines. In one case, 1-methyl-3- 
chloro-6-methylthiopyrazolo(3,4-d)pyrimidine, the chlo- 
rine atom activated the methylthio group for direct nucleo- 
philic displacement without prior oxidation. 

Several 2-substituted-4-amino-5-pyrimidine-N-alkyl- 
carboxamides were prepared by shaking 2-substituted-4- 
amino-5-carbethoxypyrimidines with aqueous solutions of 
alkylamines for long periods at room temperature. 

Microfilm $2.75; Xerox $5.00. 97 pages. 


UNUSUAL GRIGNARD REACTIONS 
OBSERVED WITH 
o-METHOXYPHENYLMAGNESIUM BROMIDE 


(Order No. 61-4307) 


James Cameron Hill, Ph.D. 
University of Illinois, 1961 


o-Methoxyphenylmagnesium bromide has been observed 
to react in unexpected ways. It has been possible, how- 
ever, to relate one of these peculiarities to the structure 
written for this reagent. One structure which would set 
this reagent apart is that in which the diarylmagnesium is 
coordinated in a cyclic fashion with magnesium bromide. 

The reagent was found to add to 2-mesitoyl-2'-meth- 
oxybiphenyl and 2-mesitoylbipheny] in a 1,2-fashion to 
form the triarylcarbinols in yields of 29 and 19%, respec- 
tively. Phenylmagnesium bromide, on the other hand, was 
found to add to 2-mesitoyl-2'-methoxybiphenyl to produce 
the carbinol in only 4% yield. When 2-mesitoylbiphenyl 
was treated with phenylmagnesium bromide, the carbinol 
was not isolated. 

The three triarylcarbinols were also produced by the 
action of the aryllithium reagents on the ketones. o-(0 ‘. 
Methoxybiphenylyl)-mesitylphenylcarbinol was synthesized 
by treating o-(o-methoxypheny]l) -benzophenone with mesi- 
tyllithium. The ketone was produced by hydrolysis of the 
displacement product obtained when o-methoxybenzophe- 
none anil was treated with o-methoxyphenylmagnesium 
bromide. 

The action of o-methoxyphenylmagnesium bromide on 
duryl and mesityl o-methoxyphenyl ketone produced high- 
melting ketones believed to be o-terphenyls. Attempts to 
displace the 2'-methoxyl group from 2-duroyl-2' -meth- 
oxybiphenyl and 2-mesitoyl-2'-methoxybipheny! with 
o-methoxyphenylmagnesium bromide were unsuccessful. 

A small amount of the high-melting ketone was isolated 
when 2-duroyl-2'-methoxybiphenyl was treated with o- 
methoxyphenylmagnesium bromide in the presence of an- 
hydrous magnesium bromide. 

The infrared and ultraviolet spectra of the high-melting 
compound (270-271°) and 2-duroyl-2"-methoxy-o-terphenyl 
(160-161°), made by an independent synthesis, are virtually 
identical. Examination of molecular models makes it seem 
possible that they are cis-trans isomers, caused by re- 
stricted rotation in the terphenyl system. An attempt to 
isomerize the lower melting isomer to the higher melting 
compound was unsuccessful. 

Microfilm $2.75; Xerox $4.60. 86 pages. 





THE EPIMERIC 6-HYDROXYESTRONES 
AND 6-HYDROXYESTRADIOLS 


(Order No. Mic 61-1061) 


Rashad Youssef Kirdani, Ph.D. 
The University of Buffalo, 1961 


The preparation and properties of the epimeric 6 hy- 
droxyestrones and estradiols and some of their deriva- 
tives are described. The “beta” or quasi-axial epimers 
of both series were prepared by catalytic hydrogenation 
of the 6 keto derivatives. 6 “alpha”-Hydroxyestradiol was 
obtained by sodium borohydride reduction of the parent 
6-ketoestradiol. However, reduction of 6-ketoestrone to 
obtain the “alpha” epimer of 6-hydroxyestrone is not pos- 
sible because the 17 carbonyl is reduced first in this reac- 
tion. The possibility of protecting the latter function ex- 
clusively to be followed by hydride reduction of the 6 
ketone is discussed but is not feasible. Although the 17 
hydroxyl of 6 “alpha”-hydroxyestradiol is hindered with 
respect to the 6 hydroxyl it was not possible to use this 
triol as starting compound for the preparation of the es- 
trone derivatives. Several trials were made to prepare 
the 3,6-diester of this compound, after which oxidation to 
the estrone series would have been routine. Even using 
reagents that require complete accessibility to the reac- 
tion site, it was proved that all attempts would have in- 
variably led to mixtures of the 3,6- and 3,17-diesters 
which are difficult to separate. 

A workable, but expensive eight step synthesis for the 
preparation of 6 “alpha”-hydroxyestrone was proved to be 
feasible. In this synthesis 6 “beta”-hydroxyestrone, after 
protection of the 17 ketone by ketal formation is oxidized 
to give 17-ethylenedioxy-6-ketoestrone. This is then re- 
duced with sodium borohydride, and the desired product 
is obtained on hydrolysis of the ketal. 

Some of the specialized techniques used in conjunction 
with steroid synthesis on a micro scale are also described. 

Microfilm $2.75; Xerox $6.00. 125 pages. 


REACTIONS OF AROMATIC BORONIC ACIDS 
(Order No. 61-4333) 


Richard Karl Kurz, Ph.D. 
University of Dlinois, 1961 


The preparations and properties of two general types 
of boronic acid derivatives have been studied. 

The first group of compounds, consisting of derivatives 
of boronophthalide, included three azo dyes prepared by 
coupling diazotized 5-aminoboronophthalide hydrochloride 
with 3-carboxy-2-naphthol, Chicago acid and H-acid. The 
replacement of the diazonium function of diazotized 5- 
aminoboronophthalide by cyanide, iodide and hydroxyl 
groups was attempted and successfully accomplished only 
in the case of the hydroxyl group. Two other derivatives 
of 5-aminoboronophthalide were prepared viz., 5-acetami- 
doboronophthalide and 5-ureidoboronophthalide. The pos- 
sible Mannich condensations of 5-nitroboronophthalide and 
formaldehyde with piperidine and dimethylamine hydro- 
chloride were investigated and found not to occur. Syn- 
theses designed to produce derivatives of boronophthalide 
through reactions involving its hydroxyl group resulted in 
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the preparation of the aminoethyl ester and the phenyl- 
urethan of boronophthalide. Attempts to react borono- 
phthalide with DL-serine and chloroacetic acid to prepare 
internally complexed derivatives were unsuccessful. 

The second group of boronic acid derivatives investi- 
gated was a new series of boronic acids possessing sulfur- 
containing functional groups. o-Bromomethylbenzene- 
boronic anhydride was reacted with thiourea to produce 
2-(2-boronobenzy])-2-thio-pseudourea hydrobromide. 
2-(2-Boronobenzyl)-2-thio-pseudourea sulfate was ob- 
tained by acidification of basic solutions of the hydrobro- 
mide with dilute sulfuric acid. Basic hydrolysis of the 
hydrobromide with refluxing 10% sodium hydroxide was 
found to lead to the formation of o-mercaptomethylbenzene- 
boronic acid isolated as the anhydride of the boronic acid. 
The anhydride was shown to exist not as the expected sul- 
fur analog of boronophthalide, but in the form of the bor- 
oxole, which reacted with pyridine to form a stable com- 
plex. Reaction of o-mercaptomethylbenzeneboronic an- 
hydride with lead diacetate produced lead 2-boronobenzyl 
mercaptide. Attempted oxidation of the lead mercaptide 
to lead 2-boronobenzylsulfonate with nitric acid was un- 
successful. However, 2-borono-q-toluenesulfonic acid 
was prepared in high yield by the oxidation of o-mercapto- 
methylbenzeneboronic anhydride with basic permanganate. 
2-Boronobenzyl disulfide and 2-boronobenzyl methyl sul- 
fide were synthesized by oxidation with iodine, and methyl- 
ation with methyl iodide in base, respectively, of o-mer- 
captomethylbenzeneboronic anhydride. Oxidation of 2- 
boronobenzyl methyl sulfide with an equivalent amount of 
30% hydrogen peroxide was shown to lead to deboronation 
and the formation of 2-hydroxybenzyl methyl sulfoxide. 
Oxidation with basic permanganate, however, did lead to 
2-boronobenzyl methyl] sulfoxide isolated in 30% yield. The 
reaction of benzaldehyde with o-mercaptomethylbenzene- 
boronic anhydride was observed to result in the formation 
of polymercaptals of apparently low molecular weight. 

Microfilm $2.75; Xerox $6.20. 127 pages. 


NEW HETEROCYCLIC ANALOGS 
OF DIBENZ[a,e] CYCLOHEPTATRIENE. 


(Order No. 61-2920) 


Ronald Eugene LeBleu, Ph.D. 
Duke University, 1961 


Supervisor: Charles K. Bradsher 


The dissertation is divided into three sections. The 
first section is a literature review dealing with known 
analogs of dibenz[a,e|cycloheptatriene containing nitrogen 
or nitrogen and oxygen in the seven-membered ring. 

Section II of the thesis covers the synthesis of the new 
dibenz|[b,f][1,3]oxazepinium system (IV) and also concerns 
itself with a study of a novel type of resonance, “azinium- 
oxonium” resonance. Moser and Bradsher (1) found that 
the acid-catalyzed aromatic cyclodehydration reaction 
could be applied to the cyclization of 2-benzylpyridinium 
salts (I) to give the previously unknown morphanthridizin- 
ium system (III). The successful synthesis of this new 
system raised the question as to whether substitution of 
an atom other than carbon at the bridge position would lead 





to a new heterocyclic system which might possess inter- 
esting physical and chemical properties. Oxygen was 
chosen as the atom to be substituted by virtue of the ready 
accessibility of the intermediates required. An attempted 
cyclization of 1-acetonyl-2-phenoxypyridinium chloride 
(II), under conditions used in the morphanthridizinium syn- 
thesis, failed to produce the desired dibenzoxazepinium 
salt. 


Z x 


| 
+ CH2COR 


I: X = CH, 
I: x=0O 


I: X = CH. 
IV: X=9O 


The failure of this specific cyclization initiated a study 
into a likely deactivating effect, “azinium-oxonium” reso- 
nance. The effect of this resonance on the quaternary in- 
termediates of the dibenzoxazepinium system was studied 
in terms of a model system, that of the 1-methyl-2-phen- 
oxypyridinium salts (Va,b). 


or 
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It was found that the model system would not brominate 
(98% of bromine accounted for after reaction) under condi- 
tions even more vigorous than those which gave a bromina- 
tion product with 2-phenoxypyridine. Upon forcing electro- 
philic substitution (nitration) of 1-methyl-2-phenoxypyri- 
dinium nitrate to determine whether ortho or para orienta- 
tion would occur, para substitution was found to have taken 
place. The 1-alkyl-2-oxypyridinium group was shown to 
share with the halogens the property of inhibiting substitu- 
tion while at the same time being ortho-para directing. 

Two steps were taken to counteract the deactivating 
resonance effect in the synthesis of higher substituted di- 
benzoxazepinium derivatives. First, electron-donating 
alkoxyl groups were introduced into the phenyl moiety para 
to the point of cyclization and secondly, electron-donating 
methyl groups were placed in the pyridine ring either ortho 
or para to the oxygen bond. As was expected, higher yields 
were observed with this combination of effects than when 
an alkoxyl group was used alone or when a methyl group 
was placed meta to the oxygen bond. 

Section III deals with the synthesis and proof of struc- 
ture of the dibenz/a,e]azepinium system (VI). The reaction 
scheme to obtain substituted derivatives of the new ring 
system consisted of quaternization of either 2-acetonyl- 
or 2-phenacylpyridine with the appropriate benzyl bromide 
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and subsequent cyclization of the crude quaternary salt 
with hydrochloric acid. Possibilities for further reactions 
of the new system are also discussed. Due to the isomeric 
relationship of the new heterocycle to the morphanthridi- 
zinium ion, the trivial name “isomorphanthridizinium ion” 
has been suggested to describe the system. 
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CONJUGATE DI-ADDITION OF 
GRIGNARD REAGENTS 
TO DURYL PHENYL KETONE 


(Order No. 61-4339) 


Jerome Jordan Looker, Ph.D. 
University of Dlinois, 1961 


The condensation of benzylmagnesium chloride with 
phenyl duryl ketone under a nitrogen atmosphere has been 
studied. The report that two moles of the benzyl reagent 
condense with one mole of phenyl duryl ketone to give a 
duryl dibenzyltetrahydropheny! ketone was confirmed, and 
the product shown to be duryl 2,4-dibenzyl-2,3,4,5-tetra- 
hydrophenyl ketone. The mono-addition product, duryl 
4-benzylphenyl ketone was also isolated from the reaction 
mixture. p-Chlorobenzylmagnesium chloride behaved 
similarly. The structures of the di- and mono-p-chloro- 
benzyl ketones were assigned by analogy to the corre- 
sponding benzyl compounds. The addition of the second 
benzyl group was shown to take place before hydrolysis of 
the reaction mixture. 

Several variables in the procedure for this condensation 
were investigated. No improvements could be made on the 
original conditions. 

Duryl 2,4-dibenzylphenyl ketone was prepared by dis- 
placing the phenoxyl group from duryl 2-phenoxyphenyl 
ketone by use of benzylmagnesium chloride and condensing 
the resulting duryl 2-benzylphenyl ketone with the benzyl 
Grignard reagent. 

The reduction of several hindered aryl alicyclic a,B- 
unsaturated ketones with lithium aluminum hydride was 
investigated. 1-Duroylcyclohexene, 4-methyl-1-duroyl- 
cyclohexene, and duryl 2,4-dibenzyl-2,3,4,5-tetrahydro- 
phenyl ketone were reduced in the 1,4-manner by this rea- 
gent to the corresponding saturated ketones. Oxidative 
cleavage of the enol, formed initially by hydrolysis of the 
reaction mixture, into duroic acid and a cyclohexanone 
was also observed when 1-duroylcyclohexene and the di- 
benzyl ketone were reduced. 

Microfilm $2.75; Xerox $4.20. 76 pages. 





CONDENSATIONS OF ORGANOLITHIUM 
AND ORGANOMAGNESIUM REAGENTS WITH 
DURYL KETONES 


(Order No. 61-4345) 


Colin Richard McArthur, Ph.D. 
University of Illinois, 1961 


An attempt to effect conjugate addition of phenethyl- 
lithium to duryl phenyl ketone failed. Studies of the reac- 
tion of phenethyl bromide with lithium under various con- 
ditions revealed that no stable organometallic reagent was 
produced. Also, when the solution obtained from the treat- 
ment of isobutyl bromide with lithium was added to duryl 
phenyl ketone, the ketone was recovered quantitatively. 

Phenyl 2,4,6-triisopropylphenyl ketone was synthesized 
by the Friedel-Crafts reaction of 1,3,5-triisopropylbenzene 
with benzoyl chloride. This ketone reacted with n-butyl- 
lithium to give a stable dihydroaromatic addition product. 
Oxidation of this dihydro compound with chloranil produced 
an oil that did not decolorize potassium permanganate 
solution; the infrared spectrum indicated the structure of 
2-n-butylphenyl 2,4,6-triisopropylphenyl ketone. 

Duryl o-methoxyphenyl ketone was synthesized from 
o-bromobenzoic acid. Conversion to the corresponding 
acid chloride with thionyl chloride was followed by a 
Friedel-Crafts acylation of durene to give o-bromophenyl 
duryl ketone. This ketone was converted to the desired 
methoxy derivative by treatment with sodium methoxide. 

2-Duroylbiphenyl was synthesized in high yield by the 
reaction of phenylmagnesium bromide with duryl o-meth- 
oxyphenyl ketone. n-Butyllithium added to 2-duroylbi- 
phenyl to give a dihydroaromatic product that could not be 
induced to crystallize and that resisted catalytic dehy- 
drogenation. 

Duryl o-methoxyphenyl ketone underwent conjugate 
addition with benzylmagnesium chloride to give, after 
hydrolysis, duryl 2-hydroxy-4-benzyldihydrophenyl ketone 
the nuclear magnetic resonance spectrum of which sug- 
gests the 3,4-dihydro derivative. The ketone decolorized 
aqueous potassium permanganate solution, and produced a 
blue coloration with ferric chloride solution. The same 
product was obtained in higher yield from duryl o-phen- 
oxyphenyl ketone and benzylmagnesium chloride. Ether 
group displacements occurred to a small extent to yield 
o-benzylphenyl duryl ketone. Catalytic dehydrogenation 
of the dihydroaddition product gave duryl 2-hydroxy-4- 
benzylphenyl ketone, which did not decolorize potassium 
permanganate solution and which gave a maroon coloration 
with ferric chloride solution. 

The infrared spectra of these hydroxy ketones each 
have bands assignable to a conjugated, hindered, hydrogen- 
bonded ketone, and a mono-substituted phenyl derivative. 
Both duryl 2-hydroxy-4-benzylphenyl ketone and its di- 
hydro derivative formed copper chelates. 

Duryl 2-hydroxy-4-benzyldihydrophenyl ketone under- 
went further conjugate addition with benzylmagnesium 
chloride to give a high-melting solid (Cs3:H3402) believed 
to be either 1-duroyl-4,6-dibenzylcyclohexene-2-ol (I), or 
2-duroyl-3,5-dibenzylcyclohexene-3-ol (II). The infrared 
spectrum has bands assignable to a conjugated, hindered, 
hydrogen-bonded ketone, and a hydroxyl group substituted 
on a saturated carbon atom in support of structure I. 
Another observation in support of this structure is that 
dehydration and dehydrogenation occurred on heating with 
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palladium-on-charcoal to give the known 2,4-dibenzyl- 
phenyl duryl ketone. Under certain conditions, however, 
treatment of the dihydro-addition product with benzyl- 
magnesium chloride gave a higher melting isomer, the 
infrared spectrum of which has a band assignable to a 
cyclohexanone derivative, in support of a ketonized form 

of structure I. 

No reaction was produced by treatment of the hydroxy 
ketone (Cs,:Hs,O2) with acetic anhydride in pyridine. At- 
tempts to prepare a phenylhydrazone failed. Although a 
reaction of the compound with benzylmagnesium chloride 
occurred, the product appeared to be intractable and was 
not further investigated. 

Evidence for structure I is that a 2,4-dinitrophenylhy- 
drazone was formed, the infrared spectrum of which has 
a band assignable to a conjugated, hindered ketone that is 
less hydrogen-bonded than the starting ketone. The ab- 
sorption present in the starting material assignable to a 
hydroxyl group is absent in this derivative. 

The hydroxy ketone (Cs,H3402) is insoluble in strong 
base. It dissolved only with difficulty in a mixture of 
strong base and dioxane. Treatment of such a solution 
with methyl iodide gave only the starting ketone. 

Early attempts to establish the structure of duryl 2- 
hydroxy-4-benzylphenyl ketone were unsuccessful. An 
effort to convert duryl 2-hydroxy-4-benzyldihydrophenyl 
ketone to duryl 2-phenyl-4-benzylphenyl ketone with 
phenylmagnesium bromide followed by dehydration and 
dehydrogenation over palladium-on-charcoal failed. No 
reaction was produced by the addition of phenylmagnesium 
bromide to the dihydroaromatic ketone under ordinary 
conditions. Under forcing conditions, however, an oil was 
obtained, the infrared spectrum of which is different from 
that of the starting ketone. It has an absorption band as- 
signable to a conjugated, hindered, hydrogen-bonded ke- 
tone, and gave an orange coloration with ferric chloride 
solution. No reaction took place when the product was 
heated with palladium-on-charcoal at 240° for 2 hr. 

Lithium aluminum hydride reduction of duryl 2-hy- 
droxy-4-benzylpheny]! ketone gave an oil, the infrared 
spectrum of which has a band assignable to a non-phenolic 
alcohol. Oxidation of this product with chromic anhydride 
gave another oil, the infrared spectrum of which has a 
band assignable to a non-conjugated ketone. 

Treatment of duryl 2-hydroxy-4-benzyldihydrophenyl 
ketone with acetic anhydride in pyridine gave no satisfac- 
tory result. The corresponding aromatized product, how- 
ever, formed an acetate. Treatment of this acetate with 
benzylmagnesium chloride followed by hydrolysis of the 
reaction mixture regenerated duryl 2-hydroxy-4-benzyl- 
phenyl ketone. 

Attempts to form duryl 2-methoxy-4-benzylphenyl ke- 
tone by treatment of the corresponding hydroxy derivative 
with sodium hydroxide and methyl] iodide failed. Efforts 
to prepare the corresponding ammonium salt also were 
unsuccessful. This inability of salt formation rendered 
unlikely the possibility of forming a silver salt. The de- 
sired methyl ether was eventually synthesized by heating 
a mixture of duryl 2-hydroxy-4-benzylpheny] ketone, silver 
oxide, and methyl iodide. 

Treatment of duryl 2-methoxy-4-benzylphenyl ketone 
with benzylmagnesium chloride did not produce 2,4-di- 
benzylphenyl duryl ketone. Only inconclusive results were 
obtained from this experiment. 

Displacement of the methoxyl group of duryl 2-meth- 









oxy-4-benzylphenyl ketone was accomplished with phenyl- 
magnesium bromide to give a new product, duryl 2-phenyl- 
4-benzylphenyl ketone. This compound was found to be 
identical with that obtained independently by conjugate 
addition of phenyllithium to p-benzylphenyl duryl! ketone. 
These reactions constitute a structure proof of duryl 
2-hydroxy-4-benzylphenyl ketone. 

Microfilm $2.75; Xerox $5.00. 97 pages. 


THE REDUCTION AND REDUCTIVE 
ACYLATION OF SCHIFF BASES 
WITH ALKYLAMINE BORANES 


(Order No. 61-4464) 


John William McDowell, Jr., Ph.D. 
Indiana University, 1961 


The principal objective of this investigation was to 
determine the effect of two of the amine boranes, dimethyl- 
amine borane and trimethylamine borane, on the various 
organic functional groups incorporated into compounds of 
the Schiff base type. 

It was found that these two reagents will selectively 
reduce the imino linkage in the presence of the chloro, 
nitro, methoxy, hydroxy, carboxy, carbethoxy, and sul- 
fonamide groups. This reduction proceeds rapidly and 
smoothly to give the secondary amines in yields of 80-97 
per cent. The fact that this reduction was carried out in 
glacial acetic acid is important, since it makes it possible 
to selectively reduce compounds which are unstable or 
undergo tautomerization in an alkaline environment such 
as lithium aluminum hydride or sodium borohydride pro- 
vide. This last fact was borne out in the case of N-benzyl- 
idene-p-aminophenol. Sodium borohydride was tried un- 
successfully in an attempt to reduce this compound, but 
dimethylamine borane reduced it very easily and in good 
yield. The reduction of the di-Schiff base, 1,2-bis(p- 
nitrobenzylidenamino)ethane to the corresponding diamine 
was also accomplished with dimethylamine borane in 
glacial acetic acid, whereas, numerous attempts to pre- 
pare this diamine by other methods of reduction had failed. 

Several other compounds, such as N-phenyl-9-anthryl- 
idenimine, the tetrahydropyrimidines, and m-nitrobenzo- 
nitrile were shown to be unaffected by this reducing agent 
under the conditions used. 

The stoichiometry of the reduction was shown to be 
three moles of Schiff base to one mole of dimethylamine 
borane and two mechanisms were proposed for the reac- 
tion which are consistent with the observations made in 
this work. 

In the course of this investigation the ability of tri- 
methylamine borane in glacial acetic acid to cause the 
acetylation of the secondary amine formed from the re- 
duction of the Schiff base was discovered. This reductive 
acylation was investigated using several of the representa- 
tive Schiff bases and found to be a general reaction. Two 
other acids, propionic and benzoic, were used and also 
found to be effective as acylating agents in the presence of 
trimethylamine borane. A mechanism for this acylation 
reaction has been proposed. 

Evidence was also found in several cases in this 
latter work that the amine borane can reduce the amide 
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obtained from the reductive acylation to a tertiary 
amine. 

A limited study of the ultraviolet spectra of the Schiff 
bases as compared to their corresponding secondary 
amines was made and an attempt presented to correlate 
the observed spectral shifts with structural changes. 

Microfilm $2.75; Xerox $8.20. 177 pages. 


A NEW METHOD OF PEPTIDE SYNTHESIS* 
(Order No. 61-3858) 


Roy Arne Olofson, Ph.D. 
Harvard University, 1961 


Research Director: Professor R. B. Woodward 


A number of facile reactions of 3-unsubstituted isoxa- 
zolium salts I with bases were studied and were shown to 
proceed through the primary intermediacy of a keto- 
ketenimine II. The enol ester III resulting from reaction 
with carboxylate was of particular interest since it proved 
to be an excellent acylating agent. 





This reaction series was developed into a new and very 
practical method of peptide synthesis. A number of new 
isoxazolium salts were prepared, and their utility as rea- 
gents for amide bond formation was tested. N-Ethyl-5- 
phenylisoxazolium-3'-sulfonate proved the most useful, 
and with this reagent peptides were prepared in very high 
yield and very high purity without danger of racemization. 
The great superiority of this new method of peptide syn- 
thesis over standard methods of peptide synthesis was 
particularly evident in the synthesis of asparaginyl and 
glutaminyl peptides (carbobenzoxy-L-asparaginylglycine 
ethyl ester--80%; best previous--30%). 


*For a more extensive summary see: R. B. Woodward — 


and R. A. Olofson, J. Am. Chem. Soc., 83, 1007 (1961); 

R. B. Woodward, R. A. Olofson and H. Mayer, ibid., 83, 

1010 (1961). wer ete 
Microfilm $2.75; Xerox $6.60. 138 pages. 





STUDIES OF SOME NEW REACTIONS 
OF ORGANOPHOSPHORUS COMPOUNDS 


(Order No. 61-4213) 


Stephen Torey Ross, Ph.D. 
Rutgers University, 1961 


Major Professor: Donald B. Denney 


I Some Reactions of Phosphoranes and Phosphonium Salts 


Weakly basic (resonance-stabilized) phosphoranes such 
as triphenylbenzoylmethylenephosphorane have been shown 
to add chlorine or bromine to give the corresponding a- 
halophosphonium halides. A secondary reaction also oc- 
curs, however, which involves the transfer of hydrogen 
halide from the phosphonium salt initially produced to the 
starting phosphorane to give the hydrogen halide salt of the 
starting phosphorane and the a-halophosphorane. This 
acid-base reaction is not unexpected since the inductive 
effect of the halogen would tend to reduce the basicity of 
the ylid carbon atom of the a-halophosphorane. This prob- 
lem was circumvented by use of a supplementary base such 
as triethylamine in the reaction and carrying out the proc- 
ess at low temperatures. Three a-chlorophosphoranes 
and two a-bromophosphoranes were synthesized in this 
study: triphenylbenzoylchloromethylenephosphorane, tri- 
phenylacetylchloromethylenephosphorane, triphenylcarbeth- 
oxychloromethylenephosphorane, triphenylbenzoylbromo- 
methylenephosphorane, and triphenylcarbethoxybromo- 
methylenephosphorane. 

Weakly basic phosphoranes also react with tert-alkyl 
hypochlorites to yield the a-chlorophosphoranes in certain 
cases. The course of this reaction is highly dependent on 
the nature of the ylid-carbon-containing portion of the phos- 
phorane. Two a-chlorophosphoranes produced in this 
study, triphenylbenzoylchloromethylenephosphorane and 
triphenylcarbethoxychloromethylenephosphorane, were 
found to be identical to the same compounds produced by 
the halogen-phosphorane reaction discussed above. The 
reaction of t-butyl hypochlorite and triphenylbenzoyl- 
methylenephosphorane is thought to proceed in an ionic 
fashion via nucleophilic attack by the phosphorane on chlo- 
rine followed by rapid proton transfer. 

The a-chlorophosphoranes produced in the preceding 
studies were found to undergo the Wittig reaction with 
benzaldehyde to give trans a-halo- a,8-unsaturated car- 
bonyl compounds in yields that varied from nearly quanti- 
tative in the cases of 1,3-diphenyl-2-chloropropen-3-one 
and 1~-phenyl-2-chloro-1-buten-3-one to fair in the case 
of ethyl a-chlorocinnamate. This method is a valuable ad- 
dition to the established means of synthesis of these com- 
pounds. 

A quantitative determination of phosphoranes and phos- 
phonium halides was developed in the course of this re- 
search. The method consisted of titration of these sub- 
stances with perchloric acid in glacial acetic acid. The 
phosphoranes could be titrated directly while the phos- 
phonium salts required the prior addition of mercuric 
acetate. This technique yielded information as to the na- 
ture of the compound as well as giving a quantitative de- 
termination of the equivalent weight. 
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II Reactions of Trisubstituted Phosphites and Phosphines 


The reaction of triphenylphosphite with tetrahydrolin- 
alyl hypochlorite gave tetrahydrolinalyl chloride and ole- 
fins. The yields of these materials were markedly af- 
fected to the reaction conditions. The reaction is ex- 
tremely exothermic and unless carefully controlled yields 
very complex mixtures of unidentified materials. 

Reaction of triphenylphosphite and chlorine gave tri- 
phenoxychlorophosphonium chloride. This material reacted 
with optically active tetrahydrolinalool at low tempera- 
tures to give tetrahydrolinalyl chloride of inverted con- 
figuration relative to the starting alcohol. This reaction 
appears to have value as a synthetic tool. 

The phosphonium salt, triphenylbicyclo[2,2,1|heptyl- 
1-oxyphosphonium chloride was prepared by reacting tri- 
phenylphosphine with bicyclo/[2,2,1]heptan-1-ol and chlo- 
rine. This salt was found to be identical to that prepared 
from triphenylphosphine and bicyclo[2,2,1 ]heptyl-1-hypo- 
chlorite. This indicates that reactions of trisubstituted 
phosphites and phosphines with tertiary hypochlorites can 
proceed through the same intermediate as the reaction of 
these phosphorus compounds with tertiary alcohols and 
chlorine. Microfilm $2.75; Xerox $5.80. 117 pages. 


THE SYNTHESIS AND CHEMISTRY OF 
1,3-DISUBSTITUTEDOC TAH YDROPYRIDO- 
[1,2-c]PYRIMIDINES, N,1,2-TRISUBSTITUTED- 
ETHYLAMINES AND CERTAIN 
RELATED COMPOUNDS. 


(Order No. 61-3967) 


Richard Ferriss Shuman, Ph.D. 
Lehigh University, 1961 


PART I: 


Four 1,3-disubstitutedoctahydropyrido[1,2-c |pyrimi- 
dines were synthesized. 2-Phenacylpyridine, prepared 
from 2-picolyllithium and methyl benzoate, was converted 
to 2-phenacylpyridine oxime which in turn was reduced to 
2-(2-amino-2-phenylethyl)piperidine with platinum dioxide 
and hydrogen. Condensation of this diamine with diethyl 
carbonate was effected in a sealed tube at 200° to give 
3-phenyloctahydropyrido[1,2-c]-1-pyrimidone. Carbon 
disulfide also condensed with 2-(2-amino-2-phenylethyl)- 
piperidine to produce hydrogen sulfide and a thiourea, 
3-phenyloctahydropyrido[1,2-c|-1-thiopyrimidone. This 
easily formed an S-methyl homologue, 1-thiomethoxy-3- 
phenyl-A * -hexahydropyrido| 1,2-c]pyrimidine, when warmed 
with methyl iodide. Condensation of benzaldehyde with the 
diamine was also effected producing 1,3-diphenyloctahy- 
dropyrido[1,2-c |pyrimidine. 

Attempts to prepare 3H-1,3-disubstitutedpyrido[1,2-c ]- 
pyrimidines were unsuccessful. 2-Phenacylpyridine oxime 
was reduced with zinc dust in ethanolic acetic acid to 2-(2- 
amino-2-phenylethyl)pyridine which was converted both to 
its acetamide and the corresponding benzamide. Attempted 
cyclodehydration of the acetamide with POC1; or P.O; 
produced 2-stilbazole rather than the expected 3H-1- 
methyl-3-phenylpyrido[1,2-c pyrimidine. 

Under the same conditions the benzamide was quantita- 





tively recovered. Carbon disulfide and 2-(2-amino-2- 
phenylethyl)pyridine yielded 1,3-bis-[1-phenyl-2-(2- 
pyridyl)ethyl]-2-thiourea rather than the hoped for 3H-1- 
mercapto-3-phenylpyrido[1,2-c]pyrimidine. 

Infrared spectra were run and the band wavelengths 
tabulated. 


PART II: 


Several N,1,2-trisubstitutedethylamines were synthe- 
sized by the addition of picolyllithium or benzylmagnesium 
chloride to Schiff bases. 

Used in preparing the Schiff bases were p-substituted- 
benzaldehydes, furfural, N-methylpyrrole-2-carboxalde- 
hyde, acetophenone, benzophenone, fluorenone and xan- 
thone. The amines used were p-substitutedanilines, 2- 
aminopyridine and N,N-diethylethylenediamine. Reaction 
conditions for the condensations ranged from mixing the 
reactants at room temperature to heating them in refluxing 
benzene or xylene to heating them without solvent at 170- 
180°. p-(2-Diethylaminoethoxy)benzaldehyde was con- 
verted to its hydrochloride before condensation. This 
eliminated tertiary amine-carbonyl interaction and thereby 
facilitated condensation with the less basic aromatic 
amines. The inertness of the xanthone carbonyl made it 
necessary to convert it to 9,9-dichloroxanthene which was 
then reacted with aniline. 

Reaction of the Schiff bases with quinaldyllithium, 2- 

picolyllithium or benzylmagnesium chloride produced 
N,1,2-trisubstitutedethylamines in fair to good yields with 
a few exceptions. 2-Picolyllithium and N-p-(2-diethyl- 
aminoethoxy)benzylidene-p-trifluoromethylaniline gave 
tars. It seems likely that, after the addition step, the 
negative charge on the aniline nitrogen effects an internal 
displacement of fluoride ion to give an intermediate N-sub- 
stituted a,a— difluoroquinone imine which is subject to 
further attack and to polymerization. The Schiff bases de- 
rived from N-methylpyrrole-2-carboxaldehyde produced, 
after reaction with 2-picolyllithium, 2-{2-[2-(N-methyl- 
pyrryl) ]viny1 } pyridine by elimination of the aniline. 
A similar deamination was observed to produce 2-[p-(2- 
diethylaminoethoxy)styryl |quinaldine and p-chloroaniline. 
The driving force for such reactions seems to be the sta 
bility of the resulting conjugated systems. 

N-p-Anisyl-1,2-diphenylethylamine was prepared by 
separate methods to ascertain whether benzylmagnesium 
chloride reacts with Schiff bases as a benzyl anion or as 
an o-tolyl anion. Thus, deoxybenzoin p-methoxyanil was 
reduced with lithium aluminum hydride and the product 
was found to be identical with that from the reaction of 
benzylmagnesium chloride with N-benzylidene-p-anisidine. 

Microfilm $2.75; Xerox $5.60. 112 pages. 
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PART I: THE STRUCTURE AND SYNTHESIS 
OF XANTHOMICROL. 
PART II: THE POISONOUS CONSTITUENT 
OF POKEROOT. 


(Order No. 61-4009) 


Virginia Falk Stout, Ph.D. 
University of Washington, 1961 


Chairman: George H. Stout 


Part I: 


The structure of a new flavone, xanthomicrol, C,sHi.0O7, 
isolated from yerba buena, Satureia douglassii, was deter- 
mined. Methylation of xanthomicrol with dimethyl] sulfate 
yielded tangeretin, 5,6,7,8,4'-pentamethoxyflavone. Base 
degradation of xanthomicrol and ozonolysis of xanthomicrol 
diacetate confirmed that ring B of the flavone nucleus was 
substituted by a single hydroxyl group in position 4'. The 
shifts of the ultraviolet spectra of xanthomicrol and mono- 
methylxanthomicrol on addition of sodium hydroxide indi- 
cated that xanthomicrol contained hydroxyl groups in posi- 
tions 5 and 4'. Being typical 5-hydroxyflavones, xantho- 
microl and norxanthomicrol gave yellow colors lacking 
fluorescence with boroacetic anhydride. Neither compound 
gave a positive Shinoda test. Xanthomicrol, therefore, is 
substituted by neither hydroxyl nor methoxy in position 3. 
Possible substitution at Cs; was further eliminated by the 
comparison of physical constants of all the isomeric 5,4', 
X, Y,Z-pentahydroxyflavones and their derivatives with 
analogous xanthomicrol derivatives. All were eliminated 
but 5,6,7,8,4'-pentahydroxyflavone. 

5,4 '-Dihydroxy-6,7,8-trimethoxyflavone was synthe- 
sized by condensation of 2-hydroxy-3,4,5,6-tetramethoxy- 
acetophenone with p-benzyloxybenzaldehyde and sodium 
hydride in tetrahydrofuran. The resulting chalcone was 
oxidatively cyclized with selenium dioxide. The 4'-benzyl 
and 5-methyl groups were selectively removed with alumi- 
num chloride in ether. 5,4'-Dihydroxy-6,7,8-trimethoxy- 
flavone was identical with xanthomicrol. 





Part II: 


The isolation and partial structural determination of a 
saponin, phytolaccatoxin, from the roots of pokeroot, Phy- 
tolacca americana Linné, were considered. The saponin 
on acid hydrolysis yielded a new sapogenin, phytolacca- 
genin, C3iH4s-48O7. This material is the first proven 
naturally occurring methylated triterpene acid. Phytolac- 
cagenin contains an extremely hindered carbomethoxyl 
group, a carboxyl group, and three hydroxyl groups. The 
rate of saponification of methyl phytolaccagenate showed 
that the carboxyl function was more hindered than that of 
methyl desoxoglycyrrhetate, but less hindered than that of 
methyl oleanolate. Such behavior implies a carboxyl group 
as in oleanolic acid with a nearby hydroxyl group, which 
can assist saponification anchimerically. 

Phytolaccagenin reacts with bromine to form a bromo- 
lactone. This reaction is typical of oleanolic acid deriva- 
tives with a Ci7 carboxyl function and a A” double bond. 
Since phytolaccagenin is strongly dextrarotatory, a A‘ (1*)- 
isomer is eliminated. Furthermore both A‘*(?*) and a™® 
double bonds are eliminated because phytolaccagenin loses 
carbon dioxide slowly at its melting point (316°), whereas 








By-unsaturated acids decarboxylate instantaneously be- 
tween 250 and 300°. Phytolaccagenin is thus shown to be 
a dihydroxyoleanolic acid derivaiive. It is not an 18-iso- 
oleanolic acid compound since treatment in anhydrous acid 
gives only partial conversion to the related lactone. 

The exact location of the hydroxyl groups has not been 
ascertained. All hydroxyls are unhindered, since they are 
easily acetylated. One hydroxyl is.tentatively placed at 
Cs by analogy with the omnipresence of oxygen there in 
known triterpenes. A second must occur at Cis, Cis, Cis 
or C22 to explain the saponification data. 

Microfilm $2.75; Xerox $5.60. 115 pages. 


HYDROLYSIS OF CYCLIC ESTERS 
OF PHOSPHORIC ACID 


(Order No. 61-3861) 


Robert Eugene Wall, Ph.D. 
Harvard University, 1961 


Research Director: Professor F. H. Westheimer 


Ethylene phosphate had previously been shown to hy- 
drolyze about 10” times faster than dimethyl phosphate in 
either acid or alkali. The rate of alkaline hydrolysis of an 
analogous triester, methyl ethylene phosphate, has now 
been shown to exceed that of trimethyl phosphate by a sim- 
ilar factor. Furthermore, its heat of hydrolysis, as de- 
termined by simple calorimetric measurements, is greater 
than that of two acyclic analogs, trimethyl phosphate and 
dimethyl 2-hydroxyethyl phosphate, by 7-9 Kcal./mole. 
This fact suggests that thermochemical strain is responsi- 
ble for the unusual reactivity of five-membered cyclic 
phosphate esters. 

The same lability toward hydrolysis was not found in 
homologous triesters containing six- and seven-membered 
rings, viz., methyl trimethylene phosphate and methyl 
tetramethylene phosphate. The relative rates of alkaline 
hydrolysis are: trimethyl (1), methyl tetramethylene (2.7), 
methyl trimethylene (8.4), dimethyl 2-hydroxyethyl (1600), 
and methyl ethylene (3 x 10°). This order of reactivities 
is in agreement with observations of Khorana on the hy- 
drolysis of cyclic dialkyl phosphate esters and in contra- 
diction to a report by Cherbuliez that seven-membered 
cyclic phosphates are hydrolyzed more rapidly than six- 


-membered. Analysis for the methoxyl group in the prod- 


ucts indicated that the percentages of ring-cleavage vs. 
cleavage of the methoxyl group during hydrolysis of methyl 
trimethylene phosphate and of methyl tetramethylene phos- 
phate were about 85 and 35 respectively. 

The relatively rapid hydrolysis of dimethyl 2-hydroxy- 
ethyl phosphate suggests that the neighboring hydroxyl 
group participates in the rate-controlling step of the reac- 
tion, presumably forming methyl ethylene phosphate as an 
intermediate which is then rapidly hydrolyzed. Tle fact 
that both methyl ethylene phosphate and dimethyl 2-hy- 
droxyethyl phosphate are hydrolyzed quantitatively to 
methyl 2-hydroxyethyl phosphate supports this hypothesis. 

The hydrolysis of methyl ethylene phosphate near 
neutrality does not follow a simple kinetic expression, but 
the source of this complexity was not found. No evidence 
for the formation of a penta-covalent phosphate in buffered 
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solutions near pH 7 was discernible using infra-red and 
Raman spectroscopy. 
Microfilm $2.75; Xerox $6.40. 131 pages. 


COMPARATIVE REACTIVITIES OF 
AXIAL AND EQUATORIAL 
CARBINOL DERIVATIVES 


(Order No. 61-4247) 


George Charles Williams, Ph.D. 
University of Alabama, 1961 


The rates of Sn2 attack of iodide ion in acetone on 
trans-4-tert-butylcyclohexylmethyl bromide were deter- 
mined at 25°, 35°, and 50° C, and on cis-4-tert-butylcyclo- 
hexylmethyl bromide at 45° and 50° C, and were found to 
be 3.1 X 107° liter/mole-sec for the cis bromide and 9.0 
X 107* liter /mole-sec for the trans bromide. These reac- 
tion rates are compared with those previously determined 
for cyclopentylmethyl bromide, cyclohexylmethy] bromide, 
and neopentyl bromide. The trans bromide reacts at about 
the same rate as these cyclic bromides and much faster 
than neopentyl bromide, while the cis bromide reacts much 
more slowly, about one-half as fast as neopentyl bromide. 

The molar energies of activation for the cis and trans 
bromides are respectively 22.0 and 19.0 kcal. The en- 
tropies of activation for the cis and trans bromides are 
respectively -11.1 and -13.6 cal/mole-deg. Although the 
cis isomer reacts more slowly than the trans, the activa- 
tion entropy of the cis isomer is lower than that of the 
trans. The lower activation entropy of the trans isomer 
probably indicates that this isomer does not assume the 
transition state as easily as the cis isomer. 

New compounds which were prepared are cis-4-tert- 
butylcyclohexylmethanol, cis-4-tert-butylcyclohexyl- — 
methyl-N-1-naphthylcarbamate, cis-4-tert-butylcyclo- 
hexylmethyl-N-phenylcarbamate, cis-4-tert-butylcyclo- 
hexylmethyl bromide, trans-4-tert-butylcyclohexylmeth- 
anol, trans-4-tert-butylcyclohexylmethyl hydrogen phthal- 
ate, trans-4-tert-butylcyclohexylmethyl-N-1-naphthyl- 
carbamate, and trans-4-tert-butylcyclohexylmethyl bro- 
mide. Microfilm $2.75; Xerox $3.00. 50 pages. 

















CHEMISTRY OF INDOLE COMPOUNDS 
CONTAINING THE £-(2-NITROALKYL) GROUP 


(Order No. 61-4409) 


David Valentine Young, Ph.D. 
University of Illinois, 1961 


A series of 1-(a-carbethoxy--indolyl)-2-nitroalkanes 
(1) was prepared by alkylation of the sodium salts of nitro- 
methane, nitroethane, 1-nitropropane, 2-nitropropane, and 
1-nitrobutane with 2-carbethoxygramine methosulfate. 
Conversion of la, b and c to the corresponding ketones 
could be accomplished via the ketoximes. These ketoximes 
were readily formed by the action of benzyl bromide on the 
sodium salts of la, b, and c; facile hydrolysis of the ox- 
imes yielded the desired ketones. Potassium permanganate 





R=H; R' = CH; 
R=H; R! = C,H; 
R=H; R' = 


CH,- 
Ow 
N*\ cooc.Hs 


H 


O02 
on b 
| 


N COOC2Hs 
H 


R=H; R' = CH,CH.CH; 
1 .e: R=CHs; R' = CHs 


oxidation of the sodium salts of la and b provided a more 
direct route to the ketones. The permanganate oxidation 
of the nitro function of la and b involved isolation of the 
sodium salts. In the case of 1b the sodium salt was easily 
isolated and could be oxidized by permanganate to the 
ketone in good over-all yield. However, the sodium salt 
of la was difficult to isolate because of its solubility, and 
over-all yield of ketone was iess satisfactory. Attempts 
to form the corresponding ketone from 1b by the Nef re- 
action proved to be a fruitful failure. Though no ketone 
formed, a solid, relatively stable aci-nitro compound was 
isolated. Advantage was taken of the opportunity to study 
some of the physical and chemical properties of 1-(a- 
carbethoxy-f-indolyl)-2-aci-nitrobutane. The infrared 
spectrum of a pure sample was obtained. In general, the 
chemistry of the free aci-nitro function is similar to that 
of the sodium salts. The most striking exception is the 
decomposition of the aci-nitro function to give a ketone, 
presumably by an internal Nef reaction. 

Internal acylation of the ketones derived from la and b 
gave the corresponding cyclic enol-lactones, and thus pro- 
vided a convenient route to the pyrano[3,4-b]indole system. 

Compounds la, b and e were reduced by zinc in aqueous 
acetic acid to give the corresponding lactams, 1-oxo-3- 
alkyl-1,2,3,4-tetrahydropyrido[3,4-b]indoles in fair yields. 
Catalytic (30% Pd/C) hydrogenation of la for 24 hrs. led to 
a mixture of the expected amine and the corresponding 
lactam. However, catalytic hydrogenation of 1b for 72 hrs. 
proceeded along a novel course to produce a Bz-tetrahy- 
dronitro compound in about 50% yield. The corresponding 
Bz-tetrahydroamine was also isolated. Catalytic hydro- 
genation of 1d for 31 hrs. also produced both Bz-tetra- 
hydronitro and Bz-tetrahydroamino products along with 
unreacted 1d. Catalytic hydrogenation of le for 24 hrs. 
produced chiefly the Bz-tetrahydroamine. The slow hy- 
drogenation of the nitro function, especially in 1b and d, 
could be rationalized from a consideration of Stuart and 
Briegleb models. Models indicate that in molecules of 
type 1 the carbon bearing the nitro function is held more 
or less firmly in a limited number of positions. If the 
R' group of 1 is bulky as in 1b or d, the nitro function is 
held in a position which hinders a proximate approach to a 
catalyst surface. A survey of known examples of hydro- 
genation of the benzene ring of indoles revealed that al- 
though the reduced indoles were of diverse structure they 
all had in common with the compounds of this study elec- 
tron-attracting functions distantly removed from the ben- 
zene ring. It is suggested that electron withdrawal by 
various functions facilitates hydrogenation of the relatively 
electron-deficient benzene ring. The hypothesis implies 
that the facility with which the benzene ring is hydrogenated 
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varies with the ability of the distantly removed electro- 
negative function to withdraw electrons from the aromatic 
nucleus. Microfilm $2.75; Xerox $5.20. 105 pages. 


CHEMISTRY, PHYSICAL 


A NEW RECOIL MOMENTUM TECHNIQUE 
FOR THE STUDY OF MECHANISM OF 
VAPORIZATION AT HIGH TEMPERATURES 


(Order No. 61-4419) 


Morris Bader, Ph.D. 
Indiana University, 1961 


A new recoil momentum technique has been developed 
to determine the vapor pressure of a refractory substance 
at high temperatures and the average molecular weight of 
the molecules leaving its surface. The recoil force ona 
given sample due to evaporation from one exposed surface 
is determined together with its rate of weight loss. These 
data permit calculation of the average molecular weight of 
the molecules leaving the surface. 

A thin foil sample is placed on the tungsten pan of a 
quartz microbalance. The pan is heated from below by 
radiation from a hot tungsten ribbon and the sample bright- 
ness temperature is determined with an optical pyrometer. 
Since the volatility of tungsten is negligible compared to 
that of the sample, evaporation occurs only from the upper 
surface, resulting in an apparent weight increase due to 
the recoil of the sample. This is opposed by radiation 
pressure on the bottom of the pan, which is a function of 
heater temperature and is measured by a blank run without 
a sample on the pan. With a sample on the pan the follow- 
ing weights are determined in high vacuum: initial cold 
weight, apparent hot weight as a function of time, final cold 
weight. The plot of apparent hot weight vs. time is linear, 
with slope equal to weight loss per unit time, w. Extrapo- 
lation to zero time and to the time at which the heater was 
turned off gives apparent hot weights which are greater 
than the corresponding cold weights by the effective weight 
increase due to the recoil force of the evaporating mole- 
cules, Am, less that due to the radiation pressure. The 
latter having been determined by a blank run, Am is 
readily calculated. - 

The vapor pressure, P, of the sample is given by: 


1.47 Am 
Aa 


where P is in microns, Am is in milligrams, A is the 
effective evaporation area of the sample in square centi- 
meters, and a is the condensation coefficient. The aver- 
age molecular weight, M, of the molecules leaving the 
surface is given by: _ 


P = 





1.17 X 10° w) m 
Am 


w= ( 


where T is the absolute temperature and w is in grams 
per second. Calculation of M does not involve the two 
uncertain quantities, A and a. 

If the heater ribbon, balance pan, or sample are not 





initially free of adsorbed gas the plot of apparent hot 
weight vs. time is not linear at the beginning of the heating 
period and these data must be discarded. 

Measurements were made with nickel, nickel oxide, and 
copper to test the feasibility of the proposed technique and 
provide a basis for future improvement of the apparatus. 
The average of thirteen molecular weight determinations 
with pure nickel, from 1442 to 1595°K, was 55.8 + 30, 
indicating monatomic vapor. The large probable error 
results from the small differences in weight involved and 
the difficulty in precisely weighing a sample which is con- 
stantly losing weight. Measurements with nickel oxide in- 
dicated decomposition near 1500°K with evolution of mona- 
tomic oxygen. Treatment of copper with hydrogen de- 
creased its rate of weight loss by about a factor of ten. 

Microfilm $2.75; Xerox $6.40. 132 pages. 


THE CRYSTAL STRUCTURES OF THE 
BIS-ETHYLENEDIAMINE COMPLEXES OF 
NICKEL(I) AND COPPER(II) THIOCYANATE 


(Order No. 61-3979) 
Bruce Willard Rrown, Ph.D. 
University of Washington, 1961 
Chairman: E. C. Lingafelter 


The crystal structures of trans-bis(ethylenediamine) - 
bis(iso-thiocyanato)nickel(II) and bis(ethylenediamine)- 
copper(II) thiocyanate have been determined by x-ray dif- 
fraction methods. The cell parameters for the compounds 
are: 


Ni(en). (NCS). 


Pobs = 1.561 g-cm™* 


a= 10.28 A 
b = 8.26 
c = 8.88 
B= 121°3' 


Probable space group = P2,/a 


3 


Pcalc = 1.570 g-cm_ 
V = 646.0 A® 
Z=2 


Cu(en),(SCN)2 
a* = 0.1936 
b* = 0.1382 
c* = 0.1714 
a* = 75°45! 
B* = 62°59! 
y®* = §1°25' 
Pobs = 1.569 g-cm™~ 


3 


a = 7.352 A 
b = 9.364 

c = 6.585 

a = 86°56' 
B = 113°23' 
y = 125°8' 
V = 317.3 A® 
Z=1 
Probable space group = Pi 


Peale = 1.580 g-cm 


Intensity data were obtained from densitometered uni- 
directionally integrated equi-inclination Weissenberg pho- 
tographs. Calculations were performed on IBM Type 650 
and 709 Electronic Data Processing Machines. 
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The arrangement of the ligands about the nickel atom 
in Ni(en) (NCS), has been shown to have a nearly regular 
octahedral configuration with nickel-nitrogen distances of 
2.104 A to the ethylenediamine molecule and 2.147 A to the 
thiocyanate group. The copper compound has a distorted 
octahedral configuration of the ligands with a copper- 
nitrogen distance of 2.005 A to the ethylenediamine mole- 
cule and a copper-sulfur distance of 3.272 A to the thio- 
cyanate group. 

In both compounds, the ethylenediamine molecule has 
the “gauche” form. In the nickel compound the carbon 
atoms are symmetrically arranged 0.34 A from the N-Ni-N 
plane, while in the copper compound, the carbon atoms are 
at 0.53 and 0.16 A from the N-Cu-N plane. The configura- 
tion of the ethylenediamine molecule has been compared 
for compounds whose structures have been determined. 
The bond lengths and angles for the compounds studied in 
this research agree with the data for other ethylenedi- 
amine complexes of nickel and copper. 

The thiocyanate group is linear in the compounds stud- 
ied, in agreement with other thiocyanates of known struc- 
ture. The measured Ni-NCS valence bond angle of 140° 
for Ni(en)2(NCS)2 is more acute than that observed inother 
nickel compounds. The copper compound is unique among 
known structures in having an acute valence bond angle of 
80°. The copper compound is also unique in being the only 
known first transition-group metal thiocyanate having the 
sulfur bonded to the metal atom, except for the binuclear 
Co(py)2(NCS)2 which has alternately the nitrogen and sul- 
fur atoms of different thiocyanate groups bonded to the 
cobalt atom. 

Microfilm $2.75; Xerox $5.60. 113 pages. 


THE FIRST EXCITED ‘2/3 STATE OF 
THE HYDROGEN MOLECULE 


(Order No. 61-4431) 


Ernest Roy Davidson, Ph.D. 
Indiana University, 1961 


A variation calculation on the first excited '))* state 
of the hydrogen molecule has been carried out using an 
expansion in elliptical coordinates. All results are re- 
ported in Hartree atomic units. 

The potential function resulting from this calculation 
is characterized by having minima at internuclear separa- 
tions of 1.9 and 4.3 and a maximum at a separation of 3.3. 
The energy obtained at a separation of 1.9 by using a 20 
term, open-shell, covalent type wave function was -0.7162 
as compared with the “experimental” value of -0.7181 for 
the 1s2s state. The energy at the top of the barrier was 
computed to be -0.6844 and probably is really as low as 
-0.6884. 

At a separation of 4.3 on the other hand, the best re- 
sult was obtained with an open-shell wave function in- 
cluding 9 ionic terms and 9 atomic terms. This result, 
-0.7005, is below the reported “experimental” value of 
-0.6935 for the (2pc,)* state. Since the (2po,,)’ state is 
the only one with this large of an equilibrium separation, 
however, it is necessary to associate the minimum at 
R = 4.3 with this state. This leads to a conclusion, pre- 
viously postulated by Dieke, that the two lowest vibrational 





levels of the (2p0,,)’ state have not yet been found experi- 
mentally. 

The vibrational levels for this potential function have 
been computed by a numerical integration technique. Ex- 
cept for two extra vibrational levels in the outer minimum, 
these are in one-to-one correspondance with the combined 
set of experimental 1s2s and (2p 0,)* levels. The major 
irregularities in the experimental values are also present 
in the theoretical ones. This indicates that, contrary to 
what was previously thought, these irregularities are pre- 
dicted by the Born-Oppenheimer approximation and are 
not due to higher order interactions. 

Microfilm $2.75; Xerox $4.60. 88 pages. 


SOL-DEGRADATION STUDIES OF 
POLYMERIC NETWORKS 


(Order No. 61-4107) 


Raymond D. Gates, Ph.D. 
The University of Akron, 1961 


The sol-degradation relationship for natural rubber was 
studied in both the bulk and the swollen states. The experi- 
mental values obtained during bulk degradation deviated con- 
siderably from theory. This deviation could be explained on 
the basis of a recombination (cross-linking) reaction oc- 
curring simultaneously with the degradation reaction. 

The results of bulk degradation of natural rubber with 
and without various “radical traps” were then compared 
with similar results for the degradation of vulcanizates 
swollen in an inert solvent. Based on these results it was 
clearly evident that no appreciable recombination reaction 
occurred during the degradation of the swollen vuicani- 
zates. In the absence of such recombination reactions, 
the sol-degradation relation agreed much better with that 
predicted for random chain scission. 

When Viton A was degraded in bulk, cross-linking 
actually predominated over the scission reaction. When 
degraded in the swollen state, however, it was determined 
that degradation proceeded by means of random chain 
scission. A post-cure treatment of Viton A (consisting of 
heating the vulcanizate for 4 to 10 hours at 200°C.) caused 
a change in the network which tended to reduce the rate of 
degradation. 

Studies of the swollen degradation of a biuret cross- 
linked poly(ether urethane) indicated that the degradation 
proceeded by means of cross-link scission. 

Sol-degradation equations for a polymer possessing an 
initially random molecular weight distribution have been 
previously described in the literature. Derivations are 
given here for equations which are also valid for a broader 
(rectangular) molecular weight distribution. 

Microfilm $3.15; Xerox $11.05. 242 pages. 
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THE MEASUREMENT OF 
ABSOLUTE RAMAN INTENSITIES 


(Order No. 61-3698) 


David Mark Golden, Ph.D. 
University of Minnesota, 1960 


Adviser: Bryce L. Crawford, Jr. 


A method for the measurement of absolute Raman in- 
tensities, which employs the J = 1—3 pure rotation line 
of hydrogen as a standard, has been devised. 

Difficulties in measuring absolute Raman intensities 
stem from the deviations of the actual experiment from 
the ideal experiment. The ideal experiment due to 
Placzek,’ is concerned with Raman-scattering due to a 
sample which is being irradiated by parallel light from a 
cylindrically symmetrical source. The theory also as- 
sumes that this Raman-scattering is observed with a spec- 
trometer which faithfully records the energy input. The 
actual experiment only approximates these ideal condi- 
tions. 

Correction factors, which relate the experiment to the 
theory, have been defined and measured. Among these 
corrections are: 

1) Corrections which take into account the fact that the 
intensity of anisotropic scattering is affected differently 
than the intensity of isotropic scattering by the lack of 
ideality in illuminator geometry and deviations from ideal- 
ity in the spectrometer optics. 

2) A correction which takes cognizance of the fact that 
the convergent light encountered in the actual experiment 
represents a deviation from the ideal conditions presup- 
posed by theory. 

3) Corrections which are a measure of the deviation 
from theory involved in the determination of depolarization 
ratios. These factors take into account imperfections in 
the “Polaroid” sheets used in this process. Two correc- 
tion factors are necessary to account for the fact that iso- 
tropic and anisotropic scattering are affected differently, 
and still a third factor is necessary to measure the dif- 
ference in efficiency between the two sheets of “ Polaroid.” 

4) Frequency-dependent corrections which are a meas- 
ure of: mirror efficiency for the multiple-reflection cell; 
spectrometer sensitivity; variation of spectral slit width; 
and those which scale corrections to the J = 1—3 rota- 
tional transition of hydrogen. 

Methods used in this research were tested by compari- 
son of the value obtained for the change in mean polariza- 
bility with respect to bond length of the hydrogen molecule 
with previously reported values.”* Also compared were 
values of the depolarization ratio. The results of this 
comparison were: 


|8q/ar|x 10°° cm? gm ~2 p 





This research 1.30 + .104 .0732 + .00878 


Yoshino and 
Bernstein’ 1.23 .070 


Stansbury et al® 1.2 14 


The method of measuring absolute Raman intensities 
developed here has been applied to the A: modes of vinyl- 
idene fluoride. The intensities of the five A: modes of 





this molecule were measured relative to the standard hy- 
drogen line, and the values of |3a/8Q| were obtained. 

There are sixteen different possible sign combinations 
for the polarizability changes, and these were narrowed 
down to three by transformation to changes with respect 
to symmetry coordinates and comparison with similar 
changes in ethylene.* The suggestion that these quantities 
should be transferable is due to Wolkenstein.® 

The results of the attempt to transfer bond parameters 
were that the values of these parameters for particular 
bonds were, within reasonable limits, transferable. The 
change for the C=C bond is somewhat higher in vinylidene 
fluoride than in ethylene, while the change for the C-H 
bond is lower. 

Conclusions to be drawn concerning the applicability of 
the Wolkenstein approximation seem to be that this ad- 
mittedly crude approximation should be viewed in just that 
light. 


1. G. Placzek: Marx, Handbuch der Radiologie, VI (2). 
Akademische Verlagsgesellschaft n.b.H., Leipzig (1934). 

2. T. Yoshino and H. J. Bernstein: J. Molec, Spec. 

2, 213 (1958). 
~ 3. E. J. Stansbury, M. F. Crawford, and H. L. Welsh: 
Can. J. Phys. 31, 954 (1953). 

4. T. Yoshino and H. J. Bernstein: Petroleum Insti- 
tute Conference on Molecular Spectroscopy. Pergamon 
Press (1958). 

5. M. Eliashevich and M. Wolkenstein: J. Phys. 
(U.S.S.R.) 9, 101 (1944). 
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THE EFFECT OF PRESSURE ON 
DECAY RATES OF ORGANIC PHOSPHORS 


(Order No. 61-4300) 


David Walsh Gregg, Ph.D. 
University of Illinois, 1961 


Luminescence has been studied in considerable detail 
at atmospheric pressure using temperature as an inde- 
pendent variable. But, until recently little has been done 
to study the effect of pressure on this phenomenon. This 
author previously studied the effect of pressure on the 
decay of four inorganic phosphors up to 54 kilobars. How- 
ever, this thesis deals with the effect of pressures up to 
54 kilobars on the absorption spectra, emission spectra 
and decay rates of four organic phosphors dissolved ina 
boric acid glass; fluorescein, dichlorofluorescein, acri- 
dine yellow, and acridine orange. The effect of pressures 
up to 54 kilobars on the emission spectra of the four in- 
organic phosphors investigated previously by this author, 
(MgO), (As2O5)y:Mn, Zn,SiO,:Mn, Zn,(PO,),:Mn, and 
ZnS:Cu, was also studied. It was hoped that these data 
combined with the decay data obtained previously would 
help elucidate the character of the emitting centers. 

The decays of the organic phosphors were represented 
as a summation of exponentials. It was found that the de- 
cay of fluorescein and dichlorofluorescein could be repre- 
sented by a summation of two exponentials, independent of 
concentration from 10~* to 10°® gm/gm. There was a 
large increase in the decay rate with pressure as shown 
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by a decrease in both component decay times and an in- 
crease in the relative amount of the rapid decay compo- 
nent. This increase in the decay rate was explained with 
the help of the absorption and emission spectra. These 
spectra showed that the energy difference between the 
trapping triplet state and the first excited singlet state 
decreased greatly with pressure. This increased the mix- 
ing between the triplet and singlet state and thus increased 
the decay rate. 

The following facts can be listed for acridine orange 
and acridine yellow: 

a) Samples ranging in concentration from 107? to 107° 
gm/gm. were investigated. 

b) Both compounds form a dimer as shown by a concen- 
tration dependent peak on the low energy side of the mono- 
mer peak in their absorption spectra. This peak decreased 
in intensity with pressure. 

c) There is a shoulder on the low energy side of the 
monomer peak which also decreases with pressure, which 
associates it with the dimer. 

d) The emission peaks were located at the low energy 
edge of the respective dimer absorption peaks, associating 
them with the dimer, while the excitation took place in 
both dimer and monomer peaks. 

e) The effect of pressure on the emission intensity is 
concentration dependent; at low concentrations there is a 
large decrease in intensity with pressure, while at high 
concentrations there is a considerably smaller effect. 

f) The effect of pressure on the component decay times 
is concentration dependent; at low concentrations there is 
a large decrease in the decay times with pressure, whereas 
at high concentrations no pressure effect on the decay 
times was observed. 

g) When measuring the decay times a filter witha 
transmission peak in the region of the monomer peak was 
used on the exciting light. 

The above facts indicate that the emission takes place 
at the dimer sites while in the case of the decay measure- 
ments the excitation took place at the monomer sites. The 
possibility that the excitation took place at the dimer site 
through the shoulder on the monomer peak is considered 
unlikely because there was no strong line in the exciting 
light in that region and the filter on the exciting light was 
cutting off sharply there. Thus the decay process in- 
volved an energy transfer from the monomer site to the 
dimer site. 

The effect of pressure on the emission spectra of the 
four inorganic phosphors mentioned above was studied, 
but no correlation between these data and the decay data 
was found. Microfilm $2.75; Xerox $5.80. 116 pages. 





PART I: STUDIES OF CHEMISORPTION 
BY MAGNETO-ABSORPTION; 
PART II: STRUCTURAL STUDIES 
ON SEVERAL NITROGEN COMPOUNDS 
BY N*“* NMR. 


(Order No. 61-4137) 


Donald Pierce Hollis, Ph.D. 
Stanford University, 1961 


Part I 


The effect of adsorbed hydrogen on the magnetic losses 
in finely divided nickel at 3.7 and 13 Mc/sec has been 
studied. The increased sensitivity at these frequencies 
is attributed to a difference in relaxation times for parti- 
cles of different sizes. 

Experiments designed to detect the effect of adsorbed 
hydrogen on the microwave absorption of iron and nickel 
single crystals are described. Possible reasons for the 
lack of clear-cut effect are discussed. 

Ferromagnetic resonance spectra of finely divided 
nickel are described. The effects of adsorbed hydrogen 
on the intensity, g-value and line width of the resonance 
are discussed. It is demonstrated that the well-known 
magnetic effects of chemisorbed hydrogen on nickel, which 
have been measured at static and low frequency fields, can 
be observed also by magnetic resonance and with a sensi- 
tivity at least 10° greater, in terms of weight of metal 
required. 


Part I 


Through a study of the proton and nitrogen NMR spectra 
of diethylcyanamide and N,N' -dicyclohexylcarbodiimide, 
the structure R2N-C=N and R-N=CN-R have been shown 
to apply to cyanamides and carbodiimides respectively. 

Apparatus has been developed and constructed for the 
observation of N’** NMR in low-boiling liquids and spectra 
have been obtained for NO, and N, liquids. N“*-N“* 
spin-spin coupling has been observed in N2O and the 
coupling constant is reported. This is the first reported 
case of N’*-N“* coupling. N’ resonance has been ob- 
served in free hyponitrous acid, and the spectrum is shown 
to indicate a symmetrical structure for hyponitrous acid. 
Chemical shift and line width data are reported for each 
compound examined. 

Microfilm $2.75; Xerox $5.60. 115 pages. 


A STUDY OF THE DISSOLUTION 
OF HAFNIUM IN HYDROFLUORIC ACID 


(Order No. 61-4088) 
James Winston Johnson, Ph.D. 
University of Missouri, 1961 


Supervisor: William J. James 


The purpose of this investigation was to obtain kinetic 
and electrochemical information concerning the reaction 
of hafnium with hydrofluoric acid in order to establish the 
mechanism of dissolution. This included the determination 
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of dissolution rates, the difference effect, and dissolution 
potentials of hafnium in hydrofluoric acid. 

The dissolution rates were obtained by a gas evolution 
method according to the reaction: Hf + 4 HF — HfF, + 
2H2. The hydrofluoric acid concentration was varied 
from 0.05 to 1.00 N and the temperature from 5 to 50°C. 
The effect of stirring speed was also studied. It was found 
that: (1) the Hf-HF reaction is first order with respect to 
the unionized HF concentration over the range studied, 

(2) the activation energy for the reaction is 5.3 + 0.2 kcal/ 
mol, and (3) the reaction rate is directly proportional to 
the stirring speed in the range 100 to 400 revolutions per 
minute. It was concluded the dissolution of hafnium in 
hydrofluoric acid is a diffusion controlled reaction. 

Additions of fluoride salts, noble metal salts, oxidizing 
agents, and mineral acids were made during the dissolu- 
tion. It was found that: (1) fluoride salts increase the dis- 
solution rate until a critical cation concentration is reached 
where the reaction is passivated by the formation of in- 
soluble salts on the metal surface; (2) noble metal salt 
additions, 0.005 N, passivate the reaction by formation of 
insoluble films (presumably oxide) on the hafnium surface 
promoted by reduction of the noble metal ions; (3) oxi- 
dizing agents, 0.0529 N, passivate the reaction by promo- 
tion of insoluble films (presumably oxide) on the metal 
surface; and (4) mineral acids, 0.10 N, show no consistent 
trend, hydrochloric acid additions increase the reaction 
rate, sulfuric acid additions show no appreciable effect, 
and phosphoric acid retards the reaction slightly. 

Difference effect measurements showed that: (1) the 
difference effect is directly proportional to the current 
density and independent of hydrofluoric acid concentration, 
and (2) anodic currents have a very strong polarizing in- 
fluence on the dissolution reaction. 

The dissolution potential of hafnium became less noble 
as the hydrofluoric acid concentration was increased. By 
making additions during the potential studies, it was found 
that: (1) fluoride salts in concentrations sufficient to give 
passivation cause the potential to become less noble, 
(2) noble metal salts, 0.005 N, make the potential more 
noble, (3) oxidizing agents, 0.0529 N, make the potential 
less noble, (4) hydrochloric acid, 0.10 N, makes the poten- 
tial more noble, and (5) sulfuric and phosphoric acid, 
0.10 N, show no appreciable effect. 

Surface reactions on hafnium are proposed as follows: 


1. Initiation of the dissolution reaction by attack on 
(or diffusion through) the protective oxide layer by union- 
ized HF: 


HfO,, + 4HF — HfF, + (2 - w) Hp + wH20 
2. Reaction of the metal with H* and H2O to form sur- 
face films: 
Hf + x H’— HfH, 
Hf + yH20— HfO, + y He 


3. Dissolution of the metal by HF and H’ diffusing 
through the surface films: 


Hf + 4HF— HfF, + 2H, 
Hf + 4H*t — Hf* + 2H, 


(chemical) 


(electrochemical) 


Evidence indicates that: (1) during the normal dissolu- 
tion reaction, the hydride is the predominate film formed 





on the metal surface, and the electrochemical contribution 
to the total rate is small, and (2) noble metal couples, 
oxidizing agents, and anodic currents passivate the metal 
surface by promoting oxide film formation. 

The rapid rate of self-dissolution of hafnium is most 
likely explained by a chemical attack of unionized HF and 
the rate controlling step is the diffusion of unionized HF 
to the reacting surface. 
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THE EFFECT OF MOLECULAR MOBILITY 
ON SELECTED PHYSICAL PROPERTIES 
OF POLYMERS 


(Order No. 61-4109) 


Frank Nicholas Kelley, Ph.D. 
The University of Akron, 1961 


The physical behavior of polymeric systems is inter- 
preted according to current molecular theories. The 
properties examined include shear viscosity, glass tem- 
perature, chain stiffness and self-adhesion. 

General expressions are developed which predict the 
variation of viscosity and glass temperature with concen- 
tration in polymer-diluent systems. Reasonable agree- 
ment with experimental data was found for several systems 
covering broad ranges of concentration and temperature. 

The diffusion theory of self-adhesion was investigated 
semi-quantitatively. The effects of polymer viscosity and 
structural conditions are treated. 

Microfilm $2.75; Xerox $7.60. 163 pages. 


A KINETIC STUDY OF THE HYDROLYSIS 
OF CERTAIN POLYPHOSPHATES 


(Order No. 61-4199) 


Alan Jacob Kresch, Ph.D. 
Rutgers University, 1961 


Major Professor: Ulrich P. Strauss 


The purpose of this study was to determine the mecha- 
nism of the hydrolytic breakdown of polyphosphates. Of 
special interest was the process by which cyclic com- 
pounds could be formed from the linear polyelectrolyte 
chain. Previously, sodium polyphosphate had been used 
for such kinetic studies. In this study, however, the tetra- 
methylammonium ion, which shows much less ionic as- 
sociation with the polyelectrolyte than does the sodium ion, 
was used as the counter-ion. While most of the work was 
done with a long-chain polyphosphate, an attempt was also 
made to investigate sodium pentaphosphate. The latter 
system has the advantage that all of the breakdown prod- 
ucts could be followed throughout the course of the reac- 
tion. 

Tetramethylammonium polyphosphate (TMAPP), pre- 
pared from Graham salts, was hydrolyzed in aqueous 
media at pH’s of 6, 8, and 10 and at temperatures of 40, 
50, 65 and 80°C. Within experimental error rate constants 
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for the formation of ortho- and trimetaphosphate, when 
defined as first order with respect to the end-group con- 
centration of the polyelectrolyte, were found to be in- 
variant throughout the course of a hydrolysis, even though 
the process of random chain cleavage continuously formed 
new end groups. The per-end-group rate constants ob- 
tained from the degradation of two TMAPP solutions whose 
degree of polymerization differed by a factor of three were 
identical within the experimental error. 

At pH 6 orthophosphate formed several times as fast 
as trimetaphosphate, thus indicating that orthophosphate 
can break off from the ends of a polyphosphate chain by a 
process that is independent of the trimetaphosphate forma- 
tion. At this pH, the random splitting of a bond in the mid- 
dle of the polymer chain was found to be approximately 
one-hundred times less likely to occur than the formation 
of a molecule of ortho- or trimetaphosphate from the ends 
of the chain. The activation energies for the hydrolytic 
processes were all found to lie between 21 and 31 kcal. 

The hydrolyses that were carried out at pH’s 8 and 10 
gave kinetic results that were erratic and not amenable to 
a rigorous quantitative treatment. This is believed to be 
due to an interference by the breakdown products of the 
tetramethylammonium ion (CH;OH and N(CH3)3) which 
are produced in the alkaline solution. 

Rate equations were derived for the consecutive reac- 
tions that occur in the hydrolytic breakdown of sodium 
pentaphosphate solutions. However, no reproducible quan- 
titative kinetic data were obtained for this system. Never- 
theless, the results show pentaphosphate to be the first 
member of the homologous series of polyphosphates from 
which a cyclic compound (trimetaphosphate) is formed. 
Since very little pyrophosphate was produced, it is believed 
that a molecule of trimetaphosphate is usually produced 
together with two molecules of orthophosphate. This would 
imply that the trimetaphosphate is formed not at the ex- 
tremity of the pentaphosphate chain but one phosphate group 
in from the end. If this mechanism held true in the case of 
the TMAPP degradation, then a molecule of orthophosphate 
should form with every molecule of trimetaphosphate pro- 
duced, a conclusion not inconsistent with the results ob- 
tained. Microfilm $2.75; Xerox $6.20. 129 pages. 


KINETICS OF REACTIONS AT 
AIR/AQUEOUS SOLUTION INTERFACE 


(Order No. 61-3964) 


Charles Chang-Yun Kuo, Ph.D. 
Lehigh University, 1961 


A mechanism for monolayer reactions at the air/water 
interface is proposed and tested. A general equation which 
fits the kinetic measurements has been derived. The mech- 
anism is based on the depletion of the solute in the sub- 
surface; a term for diffusion gradient of the concentration 


of solute (3S) «=o» ie. 1/V¥t must be included in the 


pseudo firstorder reaction equation. The general equation 
is in the form of In I’, = kvt + (Constant), where I‘, is 
the surface concentration of the insoluble monolayer K the 
rate constant and t the time during reaction. I’, can be 
replaced by other surface properties such as area, pres- 





sure, electrical potential, viscosity or radiation etc. By 
applying the above equations to the experimental data which 
appear in the literature, it seems that about two thirds of 
the monolayer reactions (more than twenty-five examples) 
previously studied follow the general equations. These 
reactions include oxidation, penetration, desorption, hy- 
drolysis, tanning reactions, biological reactions, photo- 
chemical hydrolysis and radioactive ion exchanges. The 
broad applicability of the derived equation is one of the 
accomplishments of this research program. 

One of the further purposes of this research was to 
test the general rate equation for the oxidation of oleic 
acid by acidic permanganate solution (pH = 2 H, SO, and 
6 x 10°° M KMnO,) at 8°, 21° and 31°C. Langmuir film 
balance techniques were devised and then employed. 

A plexiglass trough was used for the first time. In the 
oxidation experiments, the relationships between surface 
pressure, rate of oxidation, rate of dissolution, time, tem- 
perature and apparent activation energies have been ana- 
lyzed. It is concluded that the changes accompanying oxi- 
dation in the film and increasing surface pressure both 
influenced the reaction rate in the same direction for proc- 
esses occurring at constant area and constant pressure. 
However, the temperature effect on the reaction rate was 
different. While an increase in temperature increased the 
reaction rate for constant pressure conditions, this may 
not be true for constant area processes. 

The general equation was also tested by related pene- 
tration studies. A monolayer of oleic acid was penetrated 
by sodium dodecyl sulfate at constant area to investigate 
the nature of the interaction between such liquid films and 
surfactants. (This process is also related to the effect of 
surfactants on pigment dispersions in organic vehicles). 
The penetration studies fit Langmuir’s equation for ad- 
sorption of gases on solids very well. At above ca. 10 
dynes/cm., the increase in surface pressure follows Gibbs’ 
equation for the adsorption isotherm at air/water inter- 
face. 

Finally, an approach to Traube’s rule from measure- 
ments of the kinetics of desorption was examined. By 
applying the same equation as described above, the rate 
constant of desorption of monolayers must include a dif- 
fusion coefficient. Therefore, the rate of desorption ac- 
tually depends upon a diffusion process. From Erying’s 
theory of diffusion, the rate-determining step is the jump 
of the solute molecule from one equilibrium position to the 
next, and the free energy of activation for diffusion is the 
same in the forward and backward directions. The spe- 
cific rate constant of desorption therefore can also be 
applied to the adsorption process. A series of slightly 
soluble saturated fatty acids (Ci) to C,3) were spread on 
a 0.1 N HCl substrate at 6°, 21° and 31°C. and the de- 
sorption was followed through the decrease in surface 
pressure with time. The agreement between the free en- 
ergies of activation for desorptions and those calculated 
from Langmuir’s equation for Traube’s rule indicates 
that the energies of desorption are equal to that of adsorp- 
tion. Microfilm $2.75; Xerox $8.60. 189 pages. 
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THE ADSORPTION OF 
POLYMETHACRYLIC ACID FROM SOLUTION 


(Order No. 61-3754) 


George Lopatin, Ph.D. 
Polytechnic Institute of Brooklyn, 1961 


Adviser: Frederick R. Eirich 


The object of this work was to explore the adsorption 
of polyelectrolytes from solution on to solid surfaces, with 
especial emphasis on obtaining and demonstrating reversi- 
ble adsorption. Polymethacrylic acid (PMAA) was ad- 
sorbed from aqueous solution on to hydroxyapatite and 
anatase. 

Solutions of the polymer were shaken with the adsorbent 
until constant adsorption was reached, and the final and 
initial supernatant concentrations were compared in order 
to determine the amount adsorbed. 

The analyses of the supernatant solutions were carried 
out by turbidimetric titration and interferometry. In the 
turbidimetric titration the unknown solution of PMAA was 
made alkaline and titrated with a standard solution of a 
polycation poly-4-vinyl-N-n-butylpyridinium bromide. The 
endpoint was indicated by a sharp rise in turbidity. The 
method was sensitive to 2 x 107° g/100 cc and was found 
to be independent of molecular weight. The interfero- 
metric method made use of the linear relationship between 
concentration of PMAA and refractive index which could 
be measured to a lower limit of 1 x 10~* g/100 cc. 

Before adsorption isotherms on hydroxyapatite could 
be determined, the adsorbent was heated to 900°C to de- 
stroy the carbonates. For conditioning of the anatase, 
acid-base washing followed by an adsorption-desorption 
cycle of PMAA was found necessary. The desorption of 
the adsorbed PMAA in this purification process was ac- 
complished in alkaline solution (0.01N NaOH). Reversi- 
bility of adsorption of PMAA at pH = 2.0 with respect to 
polymer concentration on the conditioned surface was 
tested and the adsorption was found to be fully operative. 

The adsorption isotherms of PMAA on hydroxyapatite 
at pH values ranging from 5 to 9 showed strong depend- 
ence on the method of preparation of the adsorbent and of 
the polymer. A distinctive feature of these adsorption iso- 
therms was the occurrence of a second steep rise after a 
plateau indicating strong multilayer adsorption or pre- 
cipitation. This behavior was explained by mass action 
equilibria on the basis of precipitation of the PMAA by 
dissolved calcium ions. 

Adsorption of poly(4- vinyl pyridine) (PVPy) in acid 
solution was attempted, but no appreciable adsorption was 
observed on an anatase surface which was previously con- 
ditioned by PVPy adsorption-desorption cycling. 

The adsorption of PMAA on anatase was investigated 
as a function of pH and molecular weight. Both the affinity 
and the capacity of the isotherms vary strongly with pH in 
the range of pH = 1.0 to 3.8. The affinity increases con- 
tinuously while the capacity goes through a maximum in 
the observed range. The molecular weight dependence of 
the capacity was found to be moderate. 

Concerning the nature of the anatase surface, of the 
bonding forces and of the adsorbed PMAA layer, and its 
possible configurations a molecular picture based on the 
available data of this and earlier studies is offered. It is 
suggested that the adsorbed molecules form a monolayer 





of possibly interpenetrating coils and that electrostatic 
bonding to the anatase, which is positively charged on the 
acid side of an isoelectric zone between pH 4 and 6, is the 
prime driving force for adsorption at pH values from 2 
to 4. Below pH = 2.0, entropy effects and hydrogen bonding 
may be the dominant factors, above pH of 4 adsorption 
falls rapidly to zero. An analysis of the adsorption iso- 
therms reveals that the data close to maximum adsorption 
can be quite well approximated by a Langmuir plot. This 
contradiction can be qualitatively explained by resorting 
to isotherms from the literature which deal with repulsive 
interaction between the adsorbate units at the surface. 
Such isotherms in many cases quite closely resemble a 
Langmuir plot. 

Microfilm $2.75; Xerox $6.00. 121 pages. 


NUCLEAR MAGNETIC RESONANCE STUDIES 
OF CONFORMATIONAL EQUILIBRIA 
IN SUBSTITUTED ETHANES 


(Order No. 61-4349) 


Paul Edward McMahon, Ph.D. 
University of Illinois, 1961 


The high resolution NMR spectra of several substituted 
ethanes have been investigated as a function of tempera- 
ture. Any changes which might occur in the observed 
H'-H', H'-F’*, and F’*-F’® coupling constants between 
nuclei attached to adjacent carbon atoms were of primary 
interest. Secondly, the temperature dependence of chemi- 
cal shifts of nuclei attached to either of these carbonatoms 
was sought. All proton spectra were obtained at 60Mc/s., 
and the F’® spectra at 40Mc/s. 

A delta type of potential function, which allows only the 
three staggered rotational isomers to exist, was used. If, 
as is true in all cases studied here, interconversion be- 
tween the different isomers is sufficiently rapid, only 
averaged coupling constants and chemical shifts will be 
observed. The chemical shifts and coupling constants for 
each isomer are invariant, but the relative quantity of a 
given isomer present is controlled by a Boltzmann distri- 
bution which is a function of temperature. In this manner, 
the temperature dependence is introduced. Equations for 
the averaged coupling constants and chemical shifts can 
be written in terms of coupling constants or shifts for 
each isomer, the energy difference between the isomers, 
and temperature. Fitting the experimental data to these 
equations it is possible to evaluate the energy differences 
between conformations and, either the coupling constants 
for various orientations, i.e., J,"", J, , etc., where the 
subscripts refer to trans and gauche orientations respec- 
tively, or their chemical shifts. 

In those cases where the averaged H'-H' coupling 
constant was temperature independent, the value was ap- 
proximately 7 cps.. Other cases, where the temperature 
dependence is questionable, have a value of J vars (end- 
end) between 10 and 11.5 cps.. 

The molecules which exhibited temperature dependent 
H'-H' coupling constants were Cl2CHCHCl2, Clo- 
CHCHFC/ , and CleCHCHF2. The AE value for tetra- 
chloroethane has been reported in the literature as ob- 
tained from vibrational spectra. Current infrared studies, 
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reported herein, of the remaining two ethanes yielded 
values of 375+ 160 cal./mole and 495+ 135 cal./mole for 
CHCL,CHFC2 and CHC/,CHF,, respectively. Usin 

these AE values and the NMR results J! t A and g# g were 
found to be in the ranges +15+5 and 0+ 2.5 cps., in that 
order. The NMR study of the H' -H' coupling constants in 
CHCL2CHFC2 also yielded a reasonable range for the AE 
of that molecule, equal to 325+ 225 cal./mole. In contrast, 
the study of the H'-F’® coupling constant for this same 
compound yielded poor results due to the impossibility of 
direct measurement of the desired parnaster:. The re- 
sults oe were +37+15 cps. for ae F and ¥8.2+8.1 
cps. for Jg , from the 40Mc/s., F’® agocten. 

The F!9 study of CF, oebec yielded two distinct 
curves for the observed “Pie _ pis coupling constant versus 
temperature. The interrelationship between the two per- 
mitted the evaluation of four parameters: AE, = 3130+ 
370 cal./mole, AE2 = 31.0+3.6 cal./mole, JF¥ = +57.6 
+3.6 cps., and JEF = ¥28.8+3.3 cps.. For CE, CLCFCLs 
values of +45+ 10 cps. and + 26+10 cps. for JF 
respectively, were obtained. From the coupling constant 
study AE was found to be 2600+ 400 cal./mole. 

The relative chemical shifts of protons in the tetra- 


haloethanes were suspected of being affected by H-bonding. 


However, a study of the shift of ClaCHCHC22 relative to 
CHC2; was found to be in agreement with the literature 
value of AE for this compound. Studies of the shifts of 
the two types of nuclei in CF,C2CFC2L, relative to CFC2; 
yielded two results whose ranges do not overlap; AE = 
2850+ 250 cal./mole and 2000+ 100 cal./mole. 

Microfilm $2.75; Xerox $4.20. 78 pages. 


PRECISE CONDUCTOMETRIC DETERMINATION 
OF SOLVOLYSIS CONSTANTS AND 
DEUTERIUM ISOTOPE EFFECTS 


(Order No. 61-4469) 


Brown Lewis Murr, Jr., Ph.D. 
Indiana University, 1961 


The conductometric method for the determination of 
first-order rate data has been reinvestigated. By using 
precise conductance techniques and taking into account the 
non-ideal behavior of ions (Debye-Hiickel interactions) it 
is possible to determine the first-order rate constant for 
the solvolysis of an alkyl chloride in mixtures of ethanol 
and water with a precision of 0.03%. First-order rate 
constants have been determined for the solvolysis of 
1-phenylethyl chloride in 50, 60, 70 and 80 volume per- 
cent ethanol and t-butyl chloride in 60, 70 and 80 volume 
per cent ethanol. While the conductometric values are 
consistently higher than titrimetric values the rate con- 
stants obtained are in good agreement (ca. 2%) with rate 
constants determined titrimetrically by other workers 
except in the cases of 1-phenylethyl chloride in 50 and 60% 
ethanol. In these cases the conductometric values are 
about 5% higher than the titrimetric values. The substrate 
concentration was ten to thirty-five times greater in the 
titrimetric determinations and this probably accounts for 
the difference in rate constants obtained by the two tech- 
niques. 

The conductance of hydrochloric acid in water and in 


and JFF , 





three ethanol-water mixtures (60, 70 and 80 vol.% ethanol) 
has been measured in the concentration range of 10 - 
10~°N. The results for hydrochloric acid in water are in 
good agreement (better than 0.02%) with data obtained by 
earlier workers. Within the experimental error hydro- 
chloric acid is completely dissociated in 60% ethanol but 
the data indicate that the acid is incompletely dissociated 
in 70 and 80% ethanol. 

Both the a- and B-secondary deuterium isotope rate 
effects on the solvolysis of 1-phenylethyl chloride in 50- 
80% ethanol have been measured. The a-effect (ky;/kp) 
varies smoothly from 1.1518 in 50% ethanol to 1.1458 in 
80% ethanol. The ky;/kp ratios for 1-phenylethyl chlo- 
ride-2,2,2-ds in 50, 60, 70 and 80% ethanol are respec- 
tively 1.2244, 1.2255, 1.2242 and 1.2232. In order to ac- 
count for the small change in isotope effect with solvent 
change it is proposed that the transition state is very 
nearly the same in all of the solvents studied. 

It has been demonstrated that the ky;/kp ratio for the 
solvolysis of 2-methyl-2-propanol-d, is significantly less 
than the cube root of the ky/kKp ratio for 2-methyl-2- 
propanol-1,1,1-ds. This difference is considered to be a 
manifestation of a conformational dependence of hyper- 
conjugation and a-hydrogen bonding but the evidence is not 
yet compelling. 

Microfilm $2.75; Xerox $5.80. 117 pages. 


MOLECULAR LIGHT SCATTERING 
BY GASES 


(Order No. 61-4476) 


Agustin A. Pulido, Ph.D. 
Indiana University, 1961 


An instrument has been developed and used to measure, 
at room temperature and atmospheric pressure, the light 
scattering powers and the depolarization factors of gases 
at right angles to the incident beam. 

The experimental values of P, the scattering power 
relative to nitrogen, with the corresponding mean square 
errors are: 


80%N2- 
20%O2 


P 2.68+0.01, 1.00+0.00, 0.94+0.00, 1.00+0.00, 1.20+0.01, 


Gas CO, N, O, Air 


P for carbon dioxide, oxygen, and air differ by about 
1 to 5% from those calculated from the theory of Rayleigh 
scattering from anisotropic particles. P for the mixture, 
80% N2 - 20% O2, is about 20% higher than that calculated 
from the experimental values of P for the pure gases on 
the assumption that their effect is additive. This result 
appears to be an error and may have been due to a differ- 
ence in the alignment of the scattering cell with the beam. 

The relative intensities of the horizontal and vertical 
plane polarized components of the scattered light have 
been determined with unpolarized, vertical plane polar- 
ized, and horizontal plane polarized incident light to ob- 
tain the depolarization factors respectively designated as 
Py, Py, and py,. In almost every case, py and py have 
been obtained from measurements of the plane polarized 
component of the scattered light with an analyzer oriented 
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at a series of angles. The relative intensities of the total 
scattered light with successive horizontal and vertical 
plane polarized incident light have also been determined to 
obtain a ratio, pi}. According to the Rayleigh theory p, = 
Pu = Pu where pj, = 2p,/(1+p,). In the case of the mix- 
ture, 80% N2 - 20% 0., pi, has been obtained from meas- 
urements of the intensities of the total scattered light with 
the incident light plane polarized at intermediate angles as 
well. The results are summarized below with the corre- 
sponding mean square errors. 


pi, (%) 
8.0+0.0, 
2.340.0, 
6.8+0.0, 
3.4+0.0, 
3.2+0.1, 
3.914+0.03 


Gas Py (%) 
CO2 7.6+0.2, 
No 2.3+0.1., 
O2 6.140.2, 
Air 3.140.1, 
80%N2-20%02 3.0+0.1, 
52.35%N2-47.65%02  3.9940.03 


pi, (%) 

7.54+0.3, 
2.0+0.3 

5.640.2, 
3.0+0.2, 
2.640.1, 
3.8+0.1, 


Gas py (%) 
3.940.2 
No 1.0+0.1, 
O2 2.9+0.1,4 
1.540.1,4 
1.3+0.05 
1.95+0.07 


Pn (%) 
96:3., 
100+0., 
100+2.,4 
9742.) 
99+2.. 
100+0., 


80%N2 -20%Oz2 
52.35%Ne2 -47.65%0 2 


The values of p}, are lower than those of P,, while the 
values of p{, are, in the main, higher than p,,. The value 
of ph for each gas is essentially 100% as predicted by the 
Rayleigh theory. The values of p, for the gas mixtures 
agree satisfactorily with the corresponding values calcu- 
lated from the experimental values of P and of py for the 
pure gases according to the relation, p,,(mixt.) = 


27 x jPj[pu/(1+pu)] j 


xj Pj[1/(1+6u)] 
gas j. This relation is derived on the assumption that the 


effect of the component gases is additive. 
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ELECTRICAL RESISTIVITY OF 
POLYMER SOLUTIONS 


(Order No. 61-4110) 


James Ralph Purdon, Jr., Ph.D. 
The University of Akron, 1961 


An investigation has been carried out to establish the 
usefulness of electrical resistivity techniques for the study 
of polymerization kinetics, and to determine the extent of 
molecular weight dependence of electrical resistivity. 

The resistivity increment, (p-p.)/p,, may be regarded 
as the fractional increase in resistivity of a system due to 





the presence of polymer. This factor was found to be 
proportional to extent of conversion during thermal poly- 
merization of styrene, and its measurement allowed de- 
termination of an over-all activation energy for the system 
in agreement with previously established values. A more 
complex relationship was observed during a chain exten- 
sion reaction leading to a urethane polymer. In order to 
relate the variation of resistivity increment during such 
polycondensation reactions to rate of monomer disap- 
pearance, a slightly different treatment is required. Due 
to the great effect of the network on (p-Po)/po, it was 
possible to determine the activation energy for network 
formation during copolymerization of styrene and divinyl- 
benzene. 

A marked dependency of (p-po)/pp upon molecular 
weight was found. The relationships observed provide 
expressions for determination of molecular weight from 
resistivity data in the systems: polystyrene-styrene, 
polystyrene-cyclohexane, and poly(methylmethacrylate)- 
benzene. An expression has also been derived which al- 
lows determination of the unperturbed end-to-end chain 
length from resistivity data. 

Based on the assumption that conductance in polymeric 
systems occurs by migration of ionic impurities, the re- 
sistivity increment was shown to be identical to the spe- 
cific local viscosity. 

Microfilm $3.15; Xerox $11.05. 244 pages. 


A KINETIC STUDY OF THE GAS PHASE 
REACTIONS BETWEEN NITROGEN PENTOXIDE 
AND SOME REDUCING AGENTS 


(Order No. 61-3772) 


Robert William Ricci, Ph.D. 
University of New Hampshire, 1961 


The kinetics of the fast gas phase reaction between 
nitrogen pentoxide and nitrosyl chloride was followed pho- 
tometrically by the appearance of brown nitrogen dioxide 
at 0°, 10° and 20°C. When the reaction is carried out in 
a glass cylindrical vessel (s/v ratio 1.6), it is first-order 
in both reactants. A rate constant of 3.8 x 10” lit/mole 
sec. was found at 20°C. and an activation energy of 4 
Kcals. was determined. Coating the walls of the reaction 
vessel with wax (except the windows which had to remain 
optically clear) decreased the rate of the reaction by 20 
fold and decreased the dependency of the rate on nitrosyl 
chloride to one tenth. 

The mechanism advanced includes both heterogeneous 
and homogeneous steps. The heterogeneous reaction prob- 
ably involves an ionic type reaction between nitrosyl chlo- 
ride and nitrogen pentoxide adsorbed on adjacent sites on 
the glass wall. This mechanism is supported by the fact 
that this reaction has been used to produce nitryl chloride 
at -80°C where both reactants are known to be ionic solids 
(R. A. Ogg, Jr. and M. K. Wilson, J. Chem. Phys., 18, 
900-1, (1950)). ia 

A homogeneous reaction seems to be predominate in 
the waxed wall vessel and its kinetics seem to be similar 
to those observed in the nitric oxide/nitrogen pentoxide 
reaction. If this is the case, both reactions should have the 
same rate determining step namely, N20; ~ NO. + NOs. 
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The rate constant obtained for this step by Johnston and 
Perrine (H. S. Johnston and R. L. Perrine, J. Am. Chem. 
Soc., 73, 4782 (1951)) under comparable conditions was 
9.1 lit/mole™* sec.~*. Our value of 22 lit/mole™* sec.~? 
is of the same order of magnitude. It is higher due to the 
faster heterogenous contribution occurring on the windows 
of the reaction vessel. 

Microfilm $2.75; Xerox $5.20. 103 pages. 


THE SOLVENT EXTRACTION AND 
CHEMICAL BEHAVIOR OF TANTALUM 


(Order No. 61-3952) 


Robert Lyle Ritzman, Ph.D. 
Rensselaer Polytechnic Institute, 1961 


Supervisor: Dr. H. M. Clark 


Previous investigations into the solvent extraction be- 
havior of tantalum, the nature of aqueous tantalum chemis- 
try, and the chemical properties of tri-n-butyl phosphate 
are reviewed. In this investigation the extraction of tanta- 
lum from aqueous hydrochloric and hydrofluoric acid 
solutions by the organic solvent tri-n-butyl phosphate 
(TBP) was studied. Attention was focused on tantalum- 
hydrofluoric acid systems because of the instability of 
hydrochloric acid solutions of tantalum, and also because 
little has been reported concerning fluoride systems. The 
extraction of tantalum expressed in terms of its distribu- 
tion ratio was measured as a function of the concentration 
of the various components in the system. Analysis of the 
results led to the conclusion that the extracting tantalum 
species here is chiefly HTaF,-2TBP. 

No direct evidence was found that water is strongly 
associated with the extracting complex. However, water 
assumes great importance in the behavior of tantalum in 
solution through hydrolysis reaction equilibria, and to- 
gether with, but opposed to, the complexing ability of 
fluoride effectively controls the amount of extractable 
hexafluorotantalate present in the system. 

The ternary system HF-TBP-H20O was studied and 
evidence was found that an HF-TBP-H2O complex forms 
in the organic phase. The behavior of HF in the system 
is unlike that of the other halogen acids which are more 
highly hydrated in the organic medium. This is apparently 
due to the coordination and hydrogen bonding capabilities 
of the hydrogen fluoride molecule. It also appears that 
this complexing ability adversely affects the extraction of 
HF itself and of any other species present by effectively 
reducing the “free” TBP concentration in the system. 

Microfilm $2.75; Xerox $6.40. 131 pages. 





RECOMBINATION REACTIONS DURING 
DEGRADATION OF ELASTIC NETWORKS 


(Order No. 61-4111) 


Robert Joel Samuels, Ph.D. 
The University of Akron, 1961 


A quantitative treatment has been developed of the re- 
combination reactions which may occur during degradation 
of elastic networks, as measured by stress relaxation. 
The derivation leads to an expression relating the net in- 
crease in the concentration of new effective crosslinks 
being formed to the time, the rate constant for degradation 
of the original effective network chains and the fraction of 
ruptured network chains which recombine. It predicts a 
linear plot which will yield the value of the fraction of the 
ruptured network chains which recombine. 

An automatic helical spring relaxometer was designed 
and constructed which could measure both the intermittent 
and continuous stress relaxation automatically over a wide 
range of temperatures and environmental conditions. This 
apparatus was used to measure the intermittent and con- 
tinuous stress relaxation of a specially prepared biuret- 
crosslinked poly-(ether-urethane) at several temperatures 
in nitrogen and in air. The data obtained were then ap- 
plied to the derived recombination theory. 

The data of several other investigators was then ap- 
plied to the derived recombination theory. The vulcan- 
izates treated included commercial samples of Adiprene B, 
Vulcollan C, polysulfide rubber and natural rubber, both 
radiation- and sulfur-cured. 

The stress relaxation data of another investigator on 
Vyram (an acrylic elastomer) were alsoanalyzed. Atheory 
was proposed for a concurrent first-order and zero-order 
crosslinking reaction occurring simultaneously by two 
different mechanisms. An expression for this complex 
crosslinking reaction was derived kinetically and applied 
to the Vyram data. 

Microfilm $3.50; Xerox $12.40. 272 pages. 


ETCHING OF DISLOCATIONS IN CORUNDUM 
(Order No. 61-3350) 


Robert John Scheuplein, Ph.D. 
University of Utah, 1961 


Chairman: Dean Henry Eyring 


A technique for detecting and studying dislocations by 
etching the surface with phosphoric acid was developed 
and applied to the study of dislocation phenomena in co- 
rundum. The dependence of this technique on crystal- 
lographic orientation and its reliability in revealing indi- 
vidual dislocations was established. Dislocations of two 
separate slip systems were observed. The crystallog- 
raphy of these slip systems was determined by etching 
and X-ray techniques to be (0001), <1120> and {1210}, 
<1010>, i.e. the basal and prismatic slip systems re- 
spectively. Each slip system was studied independently 
and the corresponding dislocation structure inas-received, 
deformed and annealed crystals was ascertained and is 
shown in photomicrographs. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8% inches; the number of pages in the manuscript. Please order copies by number. 





CHEMISTRY 





The basal dislocation density in as-received crystals 
was found to be approximately an order of magnitude 
greater than the corresponding density of prismatic dislo- 
cations, roughly 2x10° cm™* vs. 5x10* cm~*. Slip on the 
basal system occurs by single glide, yielding a uniform 
dislocation density given up to the highest strains by the 
Nye formula. Slip on the prismatic system occurs through 
double glide on conjugate prismatic planes and results in 
the formation of discrete slip bands of near constant dis- 
location density, viz. = 10’ cm™*. The dislocation arrays 
observed in basally deformed crystals suggest a Frank- 
Read mechanism of dislocation generation. Crystals 
basally bent while they were rapidly cooling from high 
(1900°C) temperature, produced randomly distributed dis- 
locations two to three times in excess of the number pro- 


duced when the crystals were bent at constant temperature. 


The collapse of vacancy plates into dislocation loops is 
considered a likely method for dislocation generation in 
these “quench-bent” crystals. The early stages of poly- 
gonization of basal dislocations was studied by etching. 
Polygonization was found to be more advanced in the sur- 
face layers than in the interior of the crystal, indicating 
that the supply of vacancies and hence vacancy climb is 
of critical importance in the process — at least at tem- 
peratures near 1900°C. A relatively stable state of poly- 
gonization, was achieved after heating quench-bent crys- 
tals for one hour at 1900°C, which corresponded to a 26% 
reduction in elastic energy of the dislocations over the 
as-bent crystal. This same treatment failed to materially 
affect constant-temperature-bent crystals. An outline of 
the polygonization process in corundum, as inferred from 
the etching, is presented. 

The operation of both slip systems concurrently was 
detected and their dislocation interactions studied by 
etching and optical techniques. Dislocation structures, in 
some respects resembling “pile-ups,” were observed in 
“twist-bent” crystals. Planer structures, imbedded in 
these crystals after deformation, which seem best ex- 
plained in terms of “twist-boundaries,” appear to serve 
as barriers to the motion of basal dislocations. There is 
some evidence for the decomposition of prismatic screw 
dislocations into basal dislocations presumably according 
to the equation: [1010] = 1/3[2110] + 1/3[1130]. 

Strain hardening and ultimately the formation of cracks 
along the neutral axis was observed in prismatically de- 
formed crystals. Twist-bent specimens exhibited unusual 
brittleness in comparison to basally bent specimens, once 
the outside surface was broken. This weakness of twist- 
bent crystals is explained in terms of the large tensile 
stresses resulting from the presence of special dislocation 
arrays. Microfilm $2.80; Xerox $9.90. 216 pages. 





THE CRYSTAL AND MOLECULAR 
STRUCTURAL STUDIES OF VARIOUS 
INORGANIC COMPOUNDS WITH UNUSUAL 
ELEMENT TO ELEMENT BONDING 


(Order No. 61-3827) 


Brahama Datta Sharma, Ph.D. 
University of Southern California, 1961 


Chairman: Professor Donohue 


Crystals of S,N, are monoclinic, space group C2h 
-P2.:/n, with unit cell dimensions a = 8.75A, b = 7.16A, 
and c = 8.65A; B = 92.5°; Z = 4. Complete three-dimen- 
sional data were collected with equi-inclination Weissen- 
berg precession photographic techniques. A two-dimen- 
sional structure determination by Clark was used as a 
starting point of further refining of the structure, using 
the present data. The compatibility of observed structure 
factors and those calculated by Clark was a strong point 
in favor of the Clark structure. The refinement took the 
steps of isotropic least squares refinement, the evaluation 
of the anisotropic thermal ellipsoids of vibration for each 
atom by the use of Difference Maps, and, finally, the 
anisotropic least squares refinement. 

The S4N,4 molecule is an eight-membered cage. The 
four nitrogen atoms lie on a square having an edge of 
average length, 2.562A. The four sulfur atoms lie on the 
four corners of a bisphenoid. The shortest and the longest 
edge of the bisphenoid have the lengths 2.584 and 2.699A, 
respectively. The molecule approximates very closely the 
symmetry of the point group 42m-D,q. The molecular 
dimensions are: S-N = 1.628 + 0.016A, angle S-N-S = 
112.9° + 0.5°, and the angle N-S-N = 104.5° + 0.3°. 

An interesting feature of the molecule is that the direc- 
tion of the shortest S...S intramolecular contact of 2.584A 
is nearly perpendicular to the respective N-S-N plane. 
The average of the eight N-S...S angles is 90.4°. The 
shortest van der Waals contacts of the type S...S, N...N, 
and S...N are 3.628, 3.239, and 3.154A, respectively. The 
short S...N distance of 3.154A suggests that the Pauling’s 
van der Waals radius of sulfur is a bit too large. The 
structure of S4N4 is best understood in terms of various 
resonance forms. 

Crystals of gallium are orthorhombic, space group 
D2; -Cmca. The unit cell dimensions adopted from the 
N.B.S. data are A = 4.523A, B = 7.661A, C = 4.524A; 

Z = 8. Three-dimensional data from a single crystal of 
gallium were used to determine the y and z parameters. 
These were obtained by the method of Fourier techniques, 
using projections and generalized projections. The param- 
eters were refined by the back shift and least squares 
methods. The values are y = 0.1548 + 0.0009 and z = 
0.0808 + 0.0005. These values are significantly different 
from earlier values of Bradley. The seven close neigh- 
bors to each gallium atom are at distances: one at 2.482 

+ 0.020A, two at 2.691 + 0.050A, two at 2.735 + 0.050A, 

and two at 2.787 + 0.050A. These distances are discussed 
in terms of the well-known Pauling equation for bond 
lengths and bond number. The present discussion is at 
variance with the original discussion of Pauling. Com- 
plexity of the structure defies any one explanation and cor- 
relation of the packing. The structure may be considered 
as the packing of discrete Gaz units, although the next 
nearest neighbors are much closer than is observed in 
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other crystals of molecules which are diatomic in the 
usual sense, such as Nz, Cl2, Bro, etc. 

Crystals of Hg.I, are tetragonal, space group Dih - 14/ 
mmm. The lattice parameters are a = 4.933A and c = 
11.633A. From the (001) data collected, using Mo Ka radi- 
ation, attempts were made to refine the UHg and vy pa- 
rameters. The procedure of least squares was largely 
used toward refinement. Attention was paid to the effects 
of anomalous scattering by heavy elements, such as mer- 
cury and iodine. However, the observed intensity could 
not be matched well with the calculated intensity. In this 
event, the discussion of the various chemical aspects of 
the structure remains obscure. It is suggested that neu- 
tron diffraction studies would be of great help in better 
elucidation of the structural features. 

The preliminary crystallographic study of the com- 
pound C2H2Ngz, of unknown structure, shows that the crys- 
tals are monoclinic. The limited data, from twinned crys- 
tals, allow the space group to be C3 -Pn, C3, -P2/n, or 
Cohn -P2,/n. The unit cell constants are a = 12.72A, b = 
6.57A, c = 23.85A, and B = 95°; the observed density is 
1.43gm/cm®*; the density calculated for sixteen formula 
weights is 1.47gm/cm’*. 

Crystals of triethanolamine borate are orthorhombic; 


the possible space groups are C>, -Pbc2, and D3}, -Pbem. 


The lattice parameters are a = 6.60A, b = 11.15A, and 

c = 9.75A; the observed density is 1.44gm/cm*, the den- 
sity calculated for 4 molecules per unit cell is 1.45gm/ 
cm’, Microfilm $2.75; Xerox $6.60. 137 pages. 


PART I: STUDIES IN NON-STEADY STATE 
CHEMICAL REACTION KINETICS. 
PART II: CHROMATOGRAPHY AND 

FLOW CHARACTERISTICS. 


(Order No. 61-3352) 


Hyung Kyu Shin, Ph.D. 
University of Utah, 1961 


Chairman: J. Calvin Giddings 


The steady-state approximation in chemical reactions, 
which has been widely applied for several decades, is ob- 
tained by equating the rate of production to the rate of 
destruction of the intermediate species or radicals. The 
resulting equation gives the concentration of the inter- 
mediate species directly. However, use of this approxi- 
mation cannot be rigorously made since any rate process 
occurring in finite time involve a perturbation of the steady 
state. In order to investigate the validity of the steady- 
state approximation, it is necessary to develcpe quantita- 
tive methods which reveal this perturbation. The deriva- 
tion and application of such methods are presented here. 


Part A: Seven reaction mechanisms which involve an 
intermediate species or radical are investigated with re- 
spect to steady-state departure and with respect to the 
applicability of the approximate methods. Exact and ap- 
proximate methods are formulated for obtaining the de- 
parture terme. The approximate methods, involving 
errors of order €*, can be employed when the departure 
is small, and are useful for complex kinetics where exact 
solutions require numerical procedures. 





Part B: The departure from steady-state conditions 
for reactions following the Lindemann mechanism is 
formulated quantitatively. Two approximate methods, both 
yielding linear equations, are used. One of the methods 
accounts for transients that may be found in the system. 
This method, the more complicated of the two, yields the 
departure term in terms of exponential integrals for both 
first-order and second-order cases. The departure terms 
obtained by the second method are relatively simple func- 
tions of reaction rate constants. The results of these 
derivations are compared with older criteria for validity 
of the steady state. Application is made to very fast re- 
actions where the departure from steady-state conditions 
may be significant. 


Part C: The thermal decompositions of methane, 
ethane, and acetaldehyde and the reaction of hydrogen 
with bromine are studied. These chain reactions involve 
two or three intermediate species and the derivation of 
departure terms is complicated by this additional mathe- 
matical complexity. One of the two approximate methods 
and a new approximate method are employed for the de- 
termination of departure terms. Though these methods 
do not account for initial transients, they show an excel- 
lent applicability to the later course of these chain re- 
actions. 


Part A: The flow of liquids in porous media such as 
paper can be described by the parabolic diffusion equation, 
div D grad w = 8w/dt, when the only driving forces are 
capillary in nature. This equation can be extended to in- 
clude other forces, such as gravitational, by writing the 
diffusion equation in terms of free energy or potential 
gradient. 

Experimental data are obtained for one-dimensional 
flow in paper from which the diffusion coefficient D(w) is 
evaluated. Flow is then described in terms of an inter- 
connected capillary pore model. It is shown that flow 
through this model obeys the diffusion equation. A theo- 
retical derivation of the diffusion coefficient for flow in 
paper, based on a pore size determination by a static 
method, gives the correct form for D(w) but gives values 
of D(w) considerably larger than found experimentally. 

This discrepancy is attributed to the approximation 
used in treating pore geometry. Comparison of the rate 
of flow through a more realistic model of paper involving 
a three-dimensional stack of rods shows the importance 
of considering pore geometry. 


Part B: Rates of adsorption and absorption were de- 
termined for water on Whatman 3MM chromatographic 
paper. Adsorption is essentially completed after 24 hours. 
Average pore diameter is 50 A° and the Huggin’s interac- 
tion parameter has a near constant value over the range 
of relative humidity equals to 0.5 to 1.0. The stationary 
phase is heterogeneous and can best be approximated by 
a series of polyols. 
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SYNTHESIS OF POLYETHERS 
AND POLYSILOXANES 


(Order No. 61-4112) 


Daniel Phillip Shine, Ph.D. 
The University of Akron, 1961 


By means of the Hibbert coupling reaction monodis- 
perse low molecular weight polybutylene glycols have been 
synthesized. Trioxybutylene glycol and nonaoxybutylene 
glycol have been prepared and have been shown to be pure 
monodisperse compounds. A recrystallization procedure 
was developed which enabled the desired product to be 
purified. However, the yields were low and the purifica- 
tions time consuming. 

The kinetics of the sulfuric acid catalyzed polymeriza- 
tion of octamethylcyclotetrasiloxane have been elucidated. 
Catalytic amounts of sulfuric acid cause polymerization 
of octamethylcyclotetrasiloxane at a convenient rate, but 
the acid dissolves only partially in the siloxane phase. 
However, by means of a special technique, it was possible 
to separate the heterogeneous step by which sulfuric acid 
was brought into the siloxane phase. The polymerization 
system was then homogeneous. The reaction was followed 
by a solids sampling technique. 

The polymerization was found to proceed by a poly- 
addition reaction sequence involving both initiation and 
propagation as simultaneous rate determining steps. The 
activation energies of each step and the kinetic order of 
reactants have been determined. The equilibrium conver- 
sion of 87 per cent was found to be independent of tem- 
perature, acid concentration, and all the other factors 
investigated. The stoichiometry was anomalous in that 
the molecular weight was approximately directly propor- 
tional to the catalyst concentration. 

Microfilm $2.75; Xerox $8.40. 185 pages. 


ABSOLUTE INFRARED INTENSITIES OF 
THE BOROHYDRIDE ION IN 
SOLID SOLUTIONS 


(Order No. 61-4567) 


Don Louis Shull, Ph.D. 
University of Virginia, 1961 


The absolute intensities of the infrared active funda- 
mentals of the borohydride ion in dilute solid solution in 
several alkali halides were measured in this research. 

A particular alkali halide influences both the absolute in- 
tensities and the frequencies of these fundamentals. This 
research was directed toward a study of these solvent 
influences, and a calculation of bond moments and their 
derivatives with respect to bond length for the borohydride 
ion. 

The pellet technique was chosen for obtaining the in- 
frared data of this study. Each system exhibits peculiari- 
ties which must be handled separately. The attainment of 
solid solution may be determined by comparing the pellet 
spectrum to the mull spectrum. It was found that some 
moisture is necessary for the formation of the solid solu- 
tions. 

The absolute intensities were determined from Beer’s 





law plots. The concentration of borohydride ion was de- 
termined by a spectrophotometric analysis of each pellet 
for total boron content. Absolute intensities were meas- 
ured in NaCl, KCl, KBr and CsCl. Frequency data were 
collected in these four salts and in KI and CsBr. 

In the solid solutions, the borohydride ion replaces a 
halide ion in a unit cell of the alkali halide lattice. The 
local symmetry of the borohydride ion can be determined 
from the point symmetry of the ion, Tg, and the site sym- 
metry of the point occupied by the boron atom. This local 
symmetry defines the selection rules for the infrared 
spectrum of the solid solutions. 

For face-centered cubic lattices, physical considera- 
tions predict the local point symmetry Tg, and the ob- 
served spectra can be satisfactorily assigned on this basis. 
For body-centered cubic lattices, physical considerations 
predict local point symmetry D,4. This would allow the 
observed fundamental frequencies to split. The observed 
spectra show little evidence of this splitting, and indicate 
that the effect is small, if it occurs at all. Low tempera- 
ture spectra may yield the answer to this question. 

From the observed absolute intensities, the absolute 
value of the rate of change of the dipole moment with re- 
spect to normal coordinate, (8u/8Q), may be calculated. 
This quantity was corrected for the effect of the Lorentz 
field and for the reaction field produced by the polarizable 
vibrator. The resulting (8u/8Q) from the four salts were 
not the same, indicating that these two effects do not com- 
pletely describe the influence of the solvent on the abso- 
lute intensities. 

(8/8Q) may be used to calculate a dipole derivative 
with respect to symmetry coordinate, (8 ./8S), if the 
potential function of the molecule is known. To determine 
the potential function of a “free” borohydride ion, one must 
correct the observed frequencies for the influence of the 
solvent. This study of the frequencies led to the conclu- 
sion that long range forces cannot explain the frequency 
shifts, and that short range forces may be the most im- 
portant factor in determining these shifts. The net results 
of our study of solvent influences in that with existing 
theories, we have not been able to obtain “free” ion fre- 
quencies nor “free” ion absolute intensities. 

By making certain assumptions, we can calculate 
(8u/8S) and use it to calculate bond moments, p,, and 
bond moment derivatives with respect to bond length, 
(9u./ar),. The preferred values for the B-H bond from 
this study are: 


u, = 0.8d, and (@u/ar), = 1.5d/A. 


These values cannot be reported as those for a “free” ion, 
but rather as values for the ion in dilute solid solution. 
Microfilm $2.75; Xerox $8.40. 185 pages. 
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THE PERFLUOROACETONITRILE-ETHYLENE 
REACTION 


(Order No. 61-3955) 


Julius John Stratta, Ph.D. 
Rensselaer Polytechnic Institute, 1961 


Supervisor: George J. Janz 


This thesis presents research concerned with the study 
of the gas phase reaction of perfluoroacetonitrile with 
ethylene. Contrary to previous nitrile-ethylene additions, 
the former reaction has been found to occur under rela- 
tively mild conditions, i.e. uncatalyzed at one atmosphere 
over the temperature range 350-430°C. The initial inves- 
tigation was concerned with product identification and 
over-all stoichiometry. Relative to the nature of the prod- 
ucts formed, the reaction has been found analogous with 
halogen-olefin additions. A new compound, 4,4,4-trifluoro- 
butyronitrile, was obtained in 100% yield using an excess 
of perfluoroacetonitrile. This is understood as the equi- 
molar addition of perfluoroacetonitrile to ethylene. 

The reaction has been thermodynamically evaluated. 
“Forecast” equilibrium yields obtained by statistical ther- 
modynamic methods, were compared with experimental 
equilibrium yield data. This comparison has shown the 
reaction to be experimentally feasible as thermodynami- 
cally predicted. No evidence of reaction reversibility has 
been found, but rather, the reaction went to completion, 
i.e. the complete consumption of the limiting concentration 
was observed. 

The effect of di-t-butyl peroxide, a free radical initia- 
tor known to thermally decompose to form methyl radi- 
cals, has been studied relative to the over-all reaction 
rate. A lowering of the reaction temperature by 37°C and 
a thirty-fold increase in the rate constant (358°C) by the 
addition of small amounts of this initiator has been ob- 
served. This behavior, together with the successful reac- 
tion inhibition by the addition of 0.5 mole % nitric oxide, 
is in accord with a free radical reaction mechanism. 

Studies involving an increase in surface area have 
shown the reaction to be predominantly homogeneous. No 
change in the resulting rate constant was observed on in- 
creasing the total pressure from 0.25 to one atmosphere. 
The observed three-halves over-all reaction order and 
activation energy of +45 kcal mole~* are in accord with 
the reaction mechanism proposed. 
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SOME SUBSTITUTION AND EXCHANGE 
REACTIONS OF DICHLOROBIS- 
(ETHYLENEDIAMINE)-COBALT(III) ION 
IN METHANOL 


(Order No. Mic 61-1068) 
Edward Lawrence Sward, Jr., Ph.D. 
The University of Buffalo, 1961 


Earlier studies on the isomerization of cis-(Coen2Clz)* 
in methanol have been interpreted on the basis of the fol- 
lowing mechanism: 





cis-(Coen,Cl,)* o> (Coen,Cl)"" + Cl” 
—_ as 
(1) 


(Coen, Cl)** eB Re, trans-(Coen,Cl,)" 


However, when the water contamination in these experi- 
ments is considered, it is found that the water concentra- 
tion was as large as the complex concentration or larger. 
In view of this fact, and that chloride has a lower com- 
plexing ability than water, it is to be expected that the iso- 
merization should involve water in some manner. The 
previous investigations have given no indication that this 
occurs. Using spectrophotometric techniques it has been 
possible to elucidate the role of water in this isomeriza- 
tion. A number of possible mechanisms have been con- 
sidered and the simplest one which fits the data is: 


cis-(Coen,Cl,)* + H2O *1, cis-(Coen,ClH20)* +c 


trans-(Coen;Cl,)* + H,O 


When the experimental conditions are arranged so that 
first-order kinetics are obtained for the steps in mecha- 
nism 2, the differential equations representing the system 
can be integrated. This has been done. The application 
of trial and error curve-fitting techniques using the inte- 
grated equations for mechanism 2 indicates that the steps 
involving k, and k; are bimolecular processes involving 
complex and water. The steps k, and k, appear to be 
unimolecular, involving only the complex. An IBM 704 
computer was used for the curve-fitting calculations. 
Mechanism 2 can not be distinguished from: 


cis-(Coen,Cl,)* + H,O “5 cis-(Coen,C1H,0)** + Cl” 


trans-(Coen,Cl,)* + HO zt trans-(Coen,ClH,O)** + Cl 
5 


when ks is much greater than kz and kg, is much greater 
than ks. Under these conditions, however, the amount of 
trans-(Coen2ClH20)** present is so small that it would 
not be detected by the techniques used in this study. 

When the data of this study are handled in the manner 
of the previous investigators, following only the decrease 
of the cis-(CoenzClz)* peak at 540 my, good agreement is 
obtained (Ks4) = 4.4 + .4x 107*min7' reported, Ks = 4.3 
+ .3 x 10°*min7' obtained by this study at 35°C.). The 
values of the rate constants which were found for 25° C. 
and the associated thermodynamic dataare givenin Table I. 


TABLE I. 


k, k, ks K4 
6.8x10™* 4.8x10~* 1.8x10™* 7.0x10~* 


Mv?min>* 3 mint* Mvtminv! = minv* 


25° 
E, Keal./M. 23 23 22 26 
AS*,.oK E.U. -6.0 ~0 -10.5 6.2 
AHi,,K.Keal. 22.4 21.4 25.4 


AFiggx Keal. 24.2 24.5 23.5 
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Both mechanisms 2 and 3 provide a path for the ex- 
change of radiochloride ion with complexed chloride in 
trans-(Coen,Cl.)* in acid solutions. In both cases the 
initial step is the reaction of trans-(Coen.Cl.)* with water 
(the step involving k, in mechanism 2 or 3) to forma 
chloroaquo product. 


trans-(Coen,Cl,)* + H,0 —2> (Coen,ClH20)** + Cl 


(4) 
This slow step is followed by: 
fast 


.. . 
(Coen,C1H20)** + Cl => trans-(Coen2CICl)” + H20 
(5) 


The net result of 4 and 5 is that every time 4 occurs ex- 
change also occurs. The value of ks estimated from ex- 
change studies is k; = 2.0 x 10°°M7'min7? at 49.4°C. as 
compared to ks = 1.8 x 10°*M7'min7! determined from 
isomerization experiments at the same temperature. 

The agreement of the rate constant, k,, as determined 
by isomerization and exchange experiments indicates that 
the following mechanism, proposed by Basolo, Henry, and 
Pearson which involves a penta-coordinated intermediate, 
for the exchange of radiochloride with trans-(Coen.Cl.)* 
in acid solutions does not play a significant role under the 
present experimental conditions. 


+ Som, (Coen,Cl)** + Cl 


(6) 


trans-(Coen,Cl,) 


. * 
(Coen,Cl)** + Cl fast, trans-(Coen,CICl)* (7) 
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EXCESS VISCOSITY IN 
BINARY LIQUID MIXTURES 


(Order No. 61-4055) 


Richard David Swensen, Ph.D. 
State University of Iowa, 1961 


Chairman: Professor N. C. Baenziger 


This work represents an attempt to find a relation be- 
tween the excess thermodynamic functions as defined by 
Scatchard and the viscosities of binary liquid mixtures. 

A new term, excess viscosity, is defined as the difference 
between the viscosity of a mixture and the viscosity ob- 
tained by joining the viscosities of the pure components 
with a straight line on a mole per cent composition plot. 

These excess viscosities defined in this manner do 
correlate with the excess entropy for the same system in 
a large number of systems studied. The correlation holds 
for highly associated solutions as well as relatively ideal 
systems. The correlation does not hold for acetone sys- 
tems and possible reasons are given. 

Microfilm $2.75; Xerox $4.20. 76 pages. 








THERMODYNAMIC PROPERTIES OF 
STRONTIUM BROMIDE AND 
STRONTIUM NITRATE 


(Order No. 61-4245) 


Arthur Rivers Taylor, Jr., Ph.D. 
University of Alabama, 1961 


This dissertation describes the design, construction, 
and operation of a low temperature adiabatic calorimeter. 
The operation of the calorimeter was tested and proved 
satisfactory by measuring the heat capacity of a sample of 
benzoic acid obtained from the National Bureau of Stand- 
ards. These measured heat capacity values were com- 
pared with similar values obtained by the Bureau of Stand- 
ards. 

Heat capacities of strontium bromide and strontium 
nitrate were measured from 60° to 300°K. using the calo- 
rimeter described in this paper. The heat capacity data 
were extrapolated to 0°K. and smooth values of heat ca- 
pacity, entropy, enthalpy function, and free energy function 
were calculated and tabulated at even 10-degree tempera- 
ture intervals. 

Enthalpy measurements were made on strontium bro- 
mide at temperatures ranging from 300° to 1150°K. and 
on strontium nitrate over the temperature range 300° to 
900°K. using a Bunsen ice calorimeter. The enthalpy data 
were fitted with algebraic equations by applying the method 
of least squares; calculations of values of heat capacity, 
entropy, enthalpy function, and free energy function were 
made at even 50-degree temperature intervals. The heat 
and entropy of fusion of strontium bromide were calculated 
from the enthalpy measurements. 
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STRUCTURAL VARIABLES AFFECTING 
ELECTRICAL PROPERTIES IN 
EPOXY ADHESIVES ON STEEL 


(Order No. 61-3314) 


Leoncio Ng Ty, Ph.D. 
Case Institute of Technology, 1961 


Changes in dielectric constant, dissipation factor, and 
dielectric loss factor, measured at 20 volts, in the fre- 
quency range 0.1-100 KC for steel laminates bonded by 
polymer adhesives derived by reaction of diethylenetri- 
amine and the diglycidyl ether of bis-phenol A are asso- 
ciated with the rotational freedom of the dipoles of the 
polymer. These depend, in part, on the structure of the 
polymer. These degrees of rotational freedom can be per- 
turbed by the adhesive-adherend interface. Electrical 
properties reflect such interfacial influences when the 
surface to volume ratio of the organic film is sufficiently 
large so that the contribution of the surface effects to 
dielectric absorption and dispersion are not masked by the 
structural effects in the bulk of the plastic. 

Increased cross-linking of the polymer causes an in- 
crease in the dielectric loss factor which parallels the 
loss of adhesion at the interface and a drop in tensile 
strength of the adhesive joint. Hence, electrical measure- 
ments may be used as a non-destructive test to predict 
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cross-linking and its effect on the quality of adhesive 
joints. 

Where true adhesion prevails, a “squeeze effect” is 
exerted by the metal on the adhesive film thereby re- 
versing the normal temperature dependence of dissipation 
factor. This “squeeze effect” is not present in free films 
where compressive stresses arising from difference in 
temperature coefficient of expansion between metal and 
plastic can be relieved by a flow of the plastic. 

Microfilm $2.75; Xerox $4.60. 86 pages. 


SPECTROSCOPIC STUDIES OF THE 
LUMINESCENCES OF RARE EARTH CHELATES 


(Order No. 61-5277) 


Ruth Elaine Fleming Whan, Ph.D. 
The University of New Mexico, 1961 


Supervisor: Dr. Glenn A. Crosby 


A variety of lanthanide chelates was prepared for pre- 
liminary luminescence studies under excitation by ultra- 
violet light. From these, chelates of benzoylacetone, di- 
benzoylmethane, tribenzoylmethane, and 8-hydroxyquino- 
line were selected for more extensive investigation. Ener- 
gies of the lowest excited singlet and triplet states of the 
chelates were determined. Average values of 24,500 cm™ 
and 20,500 cm™* respectively were obtained for the di- 
benzoylmethides and 24,400 cm™* and 21,450 cm™* for the 
benzoylacetonates. Only small variations of a few hundred 
wavenumbers in the positions of the excited states were 
found as the chelated ion was varied. 

This investigation in conjunction with complementary 
work by others has shown that intramolecular energy 
transfer from the excited complex molecule to the chelated 
lanthanide ion, resulting in line emission from the ion, does 
not occur when the emitting triplet state of the molecule is 
very far below the resonance level of the ion. It is con- 
cluded that the energy transfer process proceeds via the 
lowest triplet state or some other nearby state. 

Possible mechanisms for the transfer process are dis- 
cussed. The Forster mechanism of sensitized lumines- 
cence and the charge transfer mechanism suggested by 
Sponer do not explain the results adequately. An electron 
exchange mechanism in which the total spin of the molecule 
is conserved is suggested. Expressions for determining 
the probability constants for radiationless processes within 
complex molecules from quantum yield measurements are 
derived. 

Measurements and partial analysis of the vibrational 
band structure of the fluorescence and phosphorescence 
emissions from the chelates have been performed. The 
more intense bands appeared at intervals of between 1000 
to 1300 cm™*. These progressions suggest harmonics of 
carbon-carbon or carbon-oxygen fundamental modes. 

Spectral lines originating from the 4f electronic states 
of lanthanide ions coupled with vibrational modes of the 
chelate molecules have been photographed. Vibrational 


1 





progressions of between 40 and 60 cm™ have been meas- 
ured. These vibrations are of somewhat higher frequencies 
than those reported previously for hydrated neodymium 
salts; however, they are on the right order of magnitude 
expected for metal-oxygen vibrations. 

Line emission was exhibited by chelated holmium and 
thulium ions. Emission from these coordinated ions has 
not been reported previously. Prominent lines obtained 
from holmium trisbenzoylacetonate were found at 6588 and 
6601 A. Those obtained from thulium trisbenzoylacetonate 
were located at 4712, 4729, 4743, 4785, 4816, 6496, and 
6617 A. Microfilm $2.75; Xerox $8.40. 182 pages. 


SORPTION AND MAGNETIC SUSCEPTIBILITY 
STUDIES ON PALLADIUM-NITRIC 
OXIDE SYSTEMS 


(Order No. 61-3705) 


Richard William Zuehlke, Ph.D. 
University of Minnesota, 1960 


Adviser: Lloyd H. Reyerson 


The sorption of nitric oxide on finely divided palladium 
and palladiized silica gel has been studied at temperatures 
between 195° and 308°K. These systems were investigated 
by means of a gravimetric adsorption technique and simul- 
taneous magnetic susceptibility determinations. 

The anomalously high paramagnetic susceptibility of the 
pure finely divided palladium is attributed to the existence 
of surface states in the metal. A theoretical relation be- 
tween apparent magnetic susceptibility and particle size is 
derived, and the surface states in palladium are charac- 
terized by means of the experimental data. 

The initial strong adsorption of nitric oxide on palla- 
dium is thought to be chemisorption, and is probably cor- 
related with electron sharing between the adsorbed NO and 
the palladium surface. Chemisorption is followed by ad- 
ditional physical adsorption, then by dimerization of the 
physically adsorbed layer to N,O,. In accord with the 
above hypothesis, the apparent heat of adsorption de- 
creases from an initial value of about 13 kcal/mole toa 
minimum corresponding to the heat of liquefaction of nitric 
oxide, and then begins to rise again as dimerization sets in. 

As the adsorption is in progress, the magnetic suscepti- 
bility of the sample steadily declines. This decline is pre- 
dicted quite precisely by a consideration of the interaction 
of the nitric oxide with the surface states of the palladium. 

The sorption of nitric oxide on palladiized silica gel at 
room temperatures seems to proceed as a pseudo-chemi- 
sorption, although the NO is quite easily desorbed. A pos- 
sible suggestion deals with the nature of the palladium 
layer on silica gel. The palladium appears to be present 
as small, flat patches, and has an extremely low, but defi- 
nitely paramagnetic susceptibility. This seems to indicate 
that the bulk atoms play an important part in governing the 
magnetic susceptibility of the palladium sample. 
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AN INVESTIGATION INTO PLANNING 
TECHNIQUES FOR MAXIMIZATION OF MANPOWER 
IN ENGLAND AND IN THE UNITED STATES 


(Order No. 61-3789) 


Aura-Lee Ageton, Ph.D. 
University of Southern California, 1961 


Chairman: Professor Pfiffner 


The purpose of this study, pertaining to planning tech- 
niques for the maximization of manpower, was (1) to in- 
vestigate planning under way in England and in the United 
States, (2) to determine techniques used or proposed for 
use in manpower maximization, and (3) to show the rela- 
tionships between the planning techniques of the two coun- 
tries, and their significance for the politico-economic 
alliance. 

Assumptions were that (1) “a democracy must be pre- 
pared at all times with plans for dealing with the eventu- 
ality of war, whether hot or cold, limited, or total”; 
(2) economic mobilization includes the planned and directed 
management of national resources including manpower; 
(3) “how to bridge this gap of time between our normally 
peaceful ways and the mobilization that war requires is 
the crux of America’s defense problem”; and (4) what 
England has done and is doing about policies and plans for 
maximization is important to the United States as ally. 

Much of this study is original research, but the whole 
study is not so presented. Much of the data was secured 
in field research in London, at the International Scientific 
Management Congress in Brussels, at an International 
Labour Conference in Geneva, in the Industrial College of 
the Armed Forces, and from other federal agencies in 
Washington. The sources in England were governmental 
and academic, but data concerned activities of industrial, 
governmental, and educational organizations. 

Manpower, as an economic concept, represents the 
most vital of the three factors of production subject to 
management. Application of the economic principle of 
proportionality requires that the use of any factor depend 
upon the planned integration of it with other factors. The 
importance of manpower has at least two aspects. It is 
the steam pressure of production which with productivity 
pushes on to higher scales of living. Productivity is “the 
golden trace” in American milestones of economic prog- 
ress. The other aspect concerns the ever-present threat 
of the U.S.S.R. Future war will be won by the power having 
the best-prepared manpower. 

When M-Day arrives, it is too late to maximize the 
manpower potential. The economy cannot be expected to 
emerge into a fully mobilized war effort without some 
prior methods of raising operating abilities of manpower 
closer to respective capacities. This rise requires train- 
ing and motivation. Education often is pointed to as the 





archway through which manpower must pass on its way to 
maximization. Conant states that the keystone of the arch 
is guidance. 

Much of the presumed manpower shortage actually lies 
in ineffective distribution and utilization of available man- 
power. Economic approaches to manpower maximization 
include activities designed to utilize data concerning such 
areas as dimensions of manpower, theories of full employ- 
ment, technological changes, human resource waste, socio- 
economic problems of unemployables and marginals, psycho- 
social worker attitudes, changing demands for education 
and training, increased demand for management skills, 
and capital investment for the creation of jobs. 

The Anglo-American politico-economic alliance, the 
“core of freedom,” implements a natural necessity. Man- 
power maximization or as full utilization as is feasible is 
the key to every desirable point in the alliance. The two 
countries differ in their fundamental manpower maximiza- 
tion policies, which are expressed in a number of ways. 
Planning is the alternative to a totalitarian type of per- 
manently mobilized situation. Planning under way is par- 
ticipated in by government, industry, and educational in- 
stitutions. 

In England, the most positive result is the government’s 
complete recognition of the problem. The greatest weak- 
ness would seem to be some lack in procedures to follow 
policies. In the United States, the most positive result is 
the many-faceted approach. It would seem that the great- 
est weakness is that there is no one cognizant coordinating 
source in government. 
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REGIONAL INTEREST RATES: MUNICIPAL 
BONDS IN CALIFORNIA, 1900-1957. 


(Order No. 61-4116) 


David Alexander Baerncopf, Ph.D. 
Stanford University, 1961 


How do regional interest rates reflect financial aspects 
of regional economic development in the United States? 
What problems arise in the collection and analysis of re- 
gional interest rate series? In exploring these questions 
and in demonstrating the feasibility of collecting valid re- 
gional data, the author has concentrated on the State of 
California and its two largest metropolitan areas, Los 
Angeles and San Francisco. Almost 10,000 observations 
of interest rates derived from new issue sales of municipal 
bonds in the state during the 1900-1957 period have been 
gathered and analyzed. 

The first four chapters covered the following topics: 
(a) the relationship of regional interest rates to the growth 
of a region, (b) a brief survey of previous work in this 
general area, (c) the formulation of a simple model to 
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account for regional differentials of interest rates, 

(d) illustration of certain aspects of the model by using 
evidence from three security markets, short-term bank 
loans to business, farm mortgages, and municipal bond 
sales, (e) data on the rapid growth of California and the 
Los Angeles area relative to other states and the San 

Francisco area, and (f) the rationale of using local mu- 
nicipal bond data rather than other interest rate series. 

In Chapter V, the over-all movements of municipal 
bond rates in California during the 1900-1957 period were 
reviewed. This emphasized the movements of several 
partitions of the observations that were covered later in 
more detail. The discussion provided the rationale for 
subjecting the data to controls on the following variables: 
type of issuer, maturity, and size of issue. 

An intensive examination of annual averages of re- 
gional bond rate differentials between the Los Angeles 
and San Francisco areas furnished the major results of 
the essay. These results supported the expectation of 
lower rates in San Francisco. The analysis used several 
“t” tests to check the significance of the regional differ- 
entials. There were also highly detailed cross-section 
studies of variables that had been established to isolate 
the regional influence. It was also necessary to account 
separately for intra-year movements of interest rates 
that exerted a noticeable influence in some years. 

An examination of long-term movements of the re~ 
gional differentials revealed that no distinct trend char- 
acterized the entire 58-year period. There were, however, 
concentrations of negative differentials in the 1900-1910 
period and unusually high differentials in the 1930’s. Anal- 
yses of conditions in these two decades indicated additional 
variables that could improve the original model and pro- 
vide suggestions for future studies. 

Four appendixes furnished information on several tech- 
nical matters. These included the details of gathering, 
evaluating, and making several approximations from the 
basic data secured from The Bond Buyer. Also included 
were methods of classifying and coding the observations 
for computations by an electronic computer. Thirty-two 
detailed reference tables supplied annual figures on the 
total amounts of issues, the number of bond sales, and 
both weighted and unweighted average interest rates. 

The contributions of this study may be summarized in 
the following. (a) This essay introduced the use of new 
issue rates of local municipal bond sales as one source of 
information for the study of regional interest rate differen- 
tials. (b) The analysis demonstrated that there were sig- 
nificant differentials between the two regions in California 
during the 1900-1957 period. (c) This organization of a 
large quantity of data into apparently logical classifica- 
tions of type of issuer, maturity, and size of issues stands 
as a starting point for further work in the analysis of re- 
gional interest rates. (d) This study has also produced 
several well-defined 58-year series of bond rates for the 
whole state of California and its two largest metropolitan 
areas. These should provide valuable material for other 
investigations of financial development. 
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AGRICULTURAL CREDIT IN TRIPOLITANIA 
(Order No. 61-4531) 


John Anthony Bottomley, Ph.D. 
University of Virginia, 1961 


The most desirable allocation of capital resources is 
such as to cause their marginal social product to be equal 
everywhere. This equality of return is not found in Tripo- 
litanian agriculture, and this dissertation sets out to ex- 
plain why. 

To begin with, there are the distortions which arise as 
a result of the fact that the greater part of all cultivable 
land is held in common by the Arab tribesmen. Since only 
a small proportion of the provincial terrain can be held in 
private hands, we must expect the rents thereon to be un- 
necessarily high, and it is the need to cover these rents 
which causes the landowner to plant crops which show con- 
siderable monetary returns per hectare. Because such 
crops require a relatively heavy application of capital in 
conjunction with a comparatively small employment of land 
and local labor, the returns on capital itself are diminished 
below what they might otherwise have been, and much land 
and labor is left without a full employ. Capital would show 
higher returns and finance the employment of a larger 
number of the currently underemployed if it were allowed 
to combine freely with the common land. This proposition 
is supported by an analysis of the costs, methods of pro- 
duction, and returns on a variety of crops grown in Tripo- 
litania. As elsewhere, a solution to the problem is dis- 
cussed partly in terms of the role which the agricultural 
credit system must play. 

Ultimately high monetary returns are also foregone 
because of the Libyan farmer’s predilection in favor of 
liquidity which clashes with an insufficiently liquid market 
for maturing trees. In addition, the best opportunities are 
sometimes missed on account of a conspicuous lack of 
knowledge on the part of the indigenous investor. These 
propositions are supported by an analysis of the facts and 
plans are presented for overcoming the difficulties in- 
volved. 

Lastly, there is a powerful tendency for the nomadic 
herdsmen to overgraze the common land and its productive 
capabilities have been much impaired. A solution to this 
problem is put forward in terms of identifying the nomad’s 
self-interest with the preservation of the range upon which 
his tribe holds the grazing rights. 

A number of subjects ancillary to these main issues 
are introduced, but the general proposition which this work 
sets out to prove is that the institutional environment in 
which the Tripolitanian farmer works is highly unsatis- 
factory, and that until it is improved, no reasonable amount 
of foreign capital will allow him to take off on the path of 
self-sustained growth. It is evident from the discussion 
which this work contains, that capital in the form of trees, 
stock-watering wells, and the like could always have been 
created by some sacrifice of the Libyan farmer’s super- 
abundant leisure, but that the common ownership of land 
and other institutional strictures have discouraged the 
conversion of surplus labor into roundabout production. 
The poverty of the Tripolitanian peasant is, the author 
claims, not so much the result of a relentless pressure of 
population upon existing resources, which denies the op- 
portunity to save and accumulate the necessary capital, 
but rather a consequence of the fact that the province is 
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not organized to create capital; that this also means that 
neither is it equipped to absorb it and that in such a situ- 
ation any outside funds will tend to waste away. 

Microfilm $3.00; Xerox $10.60. 231 pages. 


THE HOUSING LIFE CYCLE AND LONG SWINGS 
IN RESIDENTIAL CONSTRUCTION: A STATISTICAL 
AND THEORETICAL ANALYSIS. 


(Order No. 61-4123) 


Burnham Orlando Campbell, Jr., Ph.D. 
Stanford University, 1961 


This paper may be usefully divided into two parts. The 
first part contains a theoretical analysis of the relation 
between changes in the age composition of population in- 
crements and housing demand. In the second part the re- 
lation between past changes in age composition, housing 
demand, and residential construction in the United States 
is investigated. 

A model is developed that gives explicit recognition to 
the movement of people into, through, and out of the hous- 
ing market, and to the differences in demand for housing 
at the several stages of this housing life cycle. The model 
is used to trace the effect of changes in births, immigra- 
tion, mortality rates, income, and credit conditions on the 
level and composition of housing demand. 

Without calling on errors in builders’ estimates of cur- 
rent demand, this model shows that a permanent change in 
the level of births, in immigration, in income, or in credit 
conditions may lead to a residential building cycle, and 
that a series of long swings in residential construction can 
result from a constant absolute increase in the housing 
population. The model also shows that the response to 
cyclical changes ig births or immigration will be system- 
atic shifts in the ratio of housing starts per capita and in 
the tenure composition and average value of dwelling unit 
required. For example, the demand for rental units will 
tend to lead changes in the total demand for dwelling units 
up and down over this cycle. 

Required additions (defined as the sum of the positive 
and negative changes in the housing stock required by the 
population change at different stages of the housing life 
cycle) are compared with past household formations and 
housing starts. The comparison covers the decades from 
1880-1960 and the half-decades from 1900-1960. The total 
change in required additions is divided between the part 
due to changes in age composition and the part due to 
changes in the size of the housing population, and the im- 
pact on required additions of past changes in immigration 
and mortality rates is estimated. The pattern of changes 
in housing demand by age class at different stages of the 
residential construction cycle is analyzed to determine 
the influence of shifts in the age composition of demand. 
The analysis is then repeated for required additions by 
tenure class. Finally, the lessons learned from the past 
are applied to a discussion of the unparalleled shifts in the 
age composition of the population change that will occur in 
the next twenty years. 

Population factors (including age composition) “explain” 
most of the swings in household formations and housing 
starts from 1880 to 1950, and age composition has been a 





key variable in determining the magnitude and timing of 
these swings in several periods. 

Swings in age composition have led to wide changes in 
the tenure and quality composition of housing demand, 
calling for rapid adjustments in the tenure, size, and lo- 
cation of dwelling units required. Changes in age compo- 
sition were particularly important in explaining the boom 
and subsequent collapse in housing markets after 1920, 
and aid markedly in explaining the nature and extent of the 
backlog of housing demand following World War II and the 
extent of the difference between the housing market of the 
1950’s and that of any other past period. 

In the next twenty years changes in age composition will 
be wider than ever, leading to a larger number of required 
additions for the 25-34 age class in the 1970’s than for all 
age classes in several past decades, and making a resi- 
dential construction boom unlikely in the 1960’s. 
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PROCESS OF ECONOMIC ADAPTATION IN 
A WORLD WAR II-NEUTRAL COUNTRY: 
A CASE STUDY OF SWEDEN, 


(Order No. 61-4539) 


Daniel James Edwards, Ph.D. 
University of Virginia, 1961 


The general purpose of this study was to analyze the 
process of economic adaptation in World War II-Sweden. 
The first of four secondary interests investigated Patinkin’s 
real-balance effect. The second analyzed the relationship 
between the real-balance effect and the operation of Gal- 
braith’s “disequilibrium system.” The third found the 
sources of monetary expansion. The last inquired into the 
application of the Friedman-Warburton rule of monetary 
expansion. 

Sweden successfully solved the basic problem of adapt- 
ing its economy for defense and survival. Its standard of 
living did not fall significantly or continuously. Foreign 
trade declined greatly. Nevertheless, real income in- 
creased during the last two war years. The major produc- 
tion victory was the creation of substitutes whose raw ma- 
terials came from the forests. 

Insights were gained into the first and second subsidary 
interests by constructing various indexes. An array of the 
quarters that indexes of real balances were smaller than 
in peacetime had such a configuration that it was called 
the “deflationary wedge.” Through the stabilization of ex- 
pectations velocity was reduced after the middle of the war. 
This dampened velocity was interpreted as a relationship 
between the real-balance effect and the “disequilibrium 
system.” During the period of price stability, after the 
middle of the war, the real-balance effect was identified 
as “stabilizing.” 

The monetary inflation was fundamentally internal 
rather than external. However, if the monetary mechanism 
responded passively to demand conditions then increases 
of import prices could give a good explanation of wartime 
inflation. Itwasa “variable-import-price-multiplier mech- 
anism.” Nevertheless, there were questions about the pas- 
sivity of the wartime money supply. There was a rapid 
redistribution of income during the beginning of the war. 
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If the monetary inflation was permitted, or even accentu- 
ated, by the authorities in order to bring about price and 
income inflation so that income could be redistributed 
through taxation and a complex system of subsidies and 
rebates, then the authorities must be judged to have been 
very successful. 

The inquiry into the fourth subsidiary interest was in- 
conclusive. However, it was striking that the period of 
relative price stability and very slight price declines was 
accompanied by a relatively stable rate of monetary ex- 
pansion and a rate which also gradually declined. The 
change of prices was noted to be highly correlated with 
the change of the percentage of money in liquid assets. 
This latter observation was considered an “expectational 
ratio.” 

After considering first, the performance of velocity 
both at the beginning and at the end of the war, and second, 
noting the revolution of expectations about a continual mild 
inflation with relatively full employment, and finally, taking 
note of the legal-moral-traditional pressures that would 
be exerted on financial institutions for the conversion of 
near-money into pure money and also the use of near- 
money as collateral for credit, the conclusion was reached 
that preparations should be made to put into effect im- 
mediately a modified version of the Scitovsky-Shaw-Tarshis 
approach for the mobilization of resources if another world 
war should start. In the event of the Third World War the 
dynamic real-balance effect would be “destabilizing.” 

Microfilm $2.90; Xerox $10.15. 223 pages. 
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The objective of this thesis is the construction of a 
general analytical framework for evaluating import re- 
strictions as a device for strengthening the industrial war 
potential of the United States. 

In the construction of this framework, problems have 
been identified and examined at three levels of analysis: 
(1) the economic implications of future wars; (2) the anal- 
ysis of industrial defense essentiality; and (3) the costs 
and efficiency of import restrictions in correcting or pre- 
venting inadequacies in essential capacities. 

Part I of the thesis seeks to clarify the meaning and 
role of an industrial mobilization base in the context of 
massive nuclear capability. Mobilization can play a sig- 
nificant role only in a less-than-total conflict, for a major 
nuclear exchange would cause destruction so extensive in 
such a short period of time as to prevent industrial con- 
version. Various possible forms of limited warfare are 
examined with regard to the role of industrial mobilization. 
It is concluded that the ability to expand military outputs 
very rapidly retains considerable value in the conduct of 
various forms of limited war. The exact role to be played 
by mobilization will vary with the form of military con- 
straints established. 

In Part II, attention is turned to the analysis of the eco- 
nomic implications of strategic estimates. The most use- 





ful conceptual framework available for translating military 
and other minimum end-item requirements into quantita- 
tive gross output requirements for various industries is 
that provided by input-output, or interindustry, analysis. 
An interindustry model is constructed to demonstrate the 
adaption of this type of analysis to mobilization problems. 
The possibilities of the model are examined, along with 
accompanying problems of model construction and data 
acquisition. Lack of detailed data is the primary barrier 
to the construction and operation of a highly useful inter- 
industry mobilization model. Recommendations are made 
for further research in this field. 

On the basis of the analysis of total production require- 
ments in mobilization, the concepts of defense essentiality 
and adequacy are reformulated in terms of economic costs. 
Essentiality of a productive capacity depends upon a high 
strategic utility for end-items produced and a low degree 
of substitutability of other capacities in the production 
process. Adequacy of available capacities is analyzed in 
terms of supply elasticities, i.e., the costs of meeting out- 
put requirements from existing plants. 

Part III examines import restrictions as devices to 
correct or prevent deficiencies in essential capacities. 

A basic model is constructed corresponding to conditions 
found in the raw-materials industries. The analysis is 
then generalized by treating alternative industrial cate- 
gories as departures from the basic model, and comparing 
impo.~ restrictions with available alternatives. No cir- 
cumstances are found in which import restrictions are 
clearly superior to alternative devices. Under some con- 
ditions, the use of import restrictions may result in aggra- 
vating deficiencies in capacity rather than correcting them. 
In most cases, both the costs and effects of restricting im- 
ports are found to be highly uncertain. 

Import restrictions are excessively blunt as devices 
for altering the availability of particular productive capa- 
bilities. Such restrictions seek to provide protection 
against external competition for the outputs of entire pro- 
ductive processes rather than protecting only those ele- 
ments that may be highly critical. The essential element 
of a productive process may constitute only a small part 
of the final output, and may be common to several different 
processes and outputs. In order to protect a productive 
element that qualifies as essential, therefore, the use of 
import restrictions may also require the protection of 
many ~or.-cessential elements in the process. 

Stockpiling, direct and indirect subsidies, and govern- 
ment ownership can be utilized individually or in combina- 
tion to provide more selective and more certain protection 
for essential productive capacities. The greater degree of 
selectivity offered by these alternatives will usually permit 
the preservation of essential capacities at costs that are 
lower than those incurred by import restrictions. 

Microfilm $3.40; Xerox $11.95. 262 pages. 
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UNITED STATES BALANCE OF PAYMENTS 
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The objective of the study is to analyze how United 
States direct foreign investments affect the United States 
balance of payments and to determine the nature and mag- 
nitude of this impact for various types of investments. 

The variables investigated are the methods of financing 
the foreign enterprises, the proportion of earnings trans- 
ferred, imports and exports associated with the operations 
of the foreign enterprises, and the indirect effects on 
United States trade resulting from foreign investments. 

There is little doubt that the direct effect of United 
States foreign investments on the United States balance of 
payments have been favorable. Total receipts from the 
foreign enterprises have in most years exceeded direct 
capital outflow. In addition, the United States terms of 
trade is probably improved by imports from United States 
foreign enterprises producing vital industrial raw mate- 
rials and tropical agricultural products not produced in 
the United States, or only at much higher costs. Some im- 
ports may have a downward effect on the United States 
price level which facilitates exports. 

For the purpose of making comparisons of receipts and 
payments arising from foreign enterprises under various 
assumptions as to methods of financing and other relevant 
variables, it was postulated that a one million dollar foreign 
enterprise is established, that it operates for fifteen years, 
transfers earnings, and generates trade with the United 
States, according to the actual experience of certain types 
of direct investment enterprises during the 1950-1959 
period. A formula has been devised for computing the net 
receipts from the operations of the hypothetical foreign 
enterprise under varying assumptions. The formula can 
express the results either in terms of an income-outlay 
ratio or in terms of the pay-back period. 

The United States has a sizeable net import surplus 
with U. S. foreign enterprises. However, since a large 
proportion of the imports from U. S. enterprises operating 
abroad consists of raw materials on which this country is 
partially or wholly dependent, foreign production benefits 
the U. S. balance of payments by improving U. S. terms of 
trade. 

United States imports from U. S. owned foreign enter- 
prises have been broken down into three categories for 
purposes of analysis. The first category of imports are 
raw materials not produced in the United States. Here the 
balance of payments advantage of foreign production is 
quite clear. A second category of raw materials imports 
is produced in the U. S. only at rapidly rising costs while 
foreign costs of production are lower. In this case the 
balance of payments advantage of the foreign investment 
is less clear than for the first category, depending upon 
the nature of the demand and supply functions and other 
factors. A third category of United States imports from 
U. S. direct foreign enterprises is finished manufactured 
goods. The effect of such imports on the U. S. balance of 
payments is generally unfavorable, but there may be miti- 





gating circumstances. First, these imports might other- 
wise have been produced and imported into the United 
States by non-U. S.-owned foreign enterprises. United 
States owned foreign enterprises earn balance of payment 
receipts while non-U. S.-owned enterprises do not. In addi- 
tion U. S. enterprises tend to purchase more capital goods 
and services from the U. S. than foreign-owned enterprises. 
In the case of all trade categories of goods a large pro- 
portion of the output of U. S. foreign enterprises is sold 
abroad, and the effects of these sales on U. S. trade are 
also analyzed. The output of finished manufactured goods 
of U. S. foreign enterprises is largely sold in the host 
countries and in third countries which cut deeply into U. S. 
exports. In this situation there are similar mitigating cir- 
cumstances because U. S. foreign enterprises usually buy 
more U. S. parts and other supplies than foreign owned 
enterprises. In addition, U. S. foreign enterprises earn 
substantial net foreign exchange receipts for the host coun- 
tries which tends to increase world trade, including trade 
with the U.S. Microfilm $2.75; Xerox $7.20. 152 pages. 
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This study is concerned with a body of state legislation 
loosely designated as protective labor legislation. As such, 
it is divorced from legislation which has grown up around 
the collective bargaining relationship. 

The first chapter introduces the area of investigation 
and outlines the methodology to be employed. Each chapter 
contains an historical introduction, an examination of the 
content of existing law in the state of Indiana, and an anal- 
ysis of the law and its administration. 

The second chapter deals with Indiana’s Workmen’s 
Compensation Act. A comparison is made of the develop- 
ment of the compensation principle in Indiana and on a 
national level. The technique used in setting rates on com- 
pensation insurance is examined and an appraisal is made 
of rates and the rate level in Indiana. The law is compared 
to those of similarly industrialized states, and an evalua- 
tion is made of the Industrial Board’s performance in terms 
of the intent of the originators of the Workmen’s Compen- 
sation Act. Indiana’s Workmen’s Compensation Act com- 
pares favorably with those of other states but still has 
weaknesses in regard to coverage and enforcement of in- 
surance provisions. 

Chapter three traces the development of child labor 
legislation in Indiana and shows the influence of changing 
social attitudes on such legislation. The role of the Bureau 
of Women and Children is scrutinized to measure its ac- 
complishments. Such evidence as is available indicates 
that child labor laws are apparently not too burdensome to 
Indiana employers. Those that must hire child labor seem 
to be able to successfully evade the law and its enforcement 
agencies. Evidence indicates that the future may see fur- 
ther relaxation of legal provisions to permit greater free- 
dom for employers and minors, 

The chapter on female labor examines the original leg- 
islation relating to the employment of women and the new 
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developments in this area. Indiana has practically no legal 
restraint in regard to the hours, wages, and working con- 
ditions of women. While some states have moved in the 
direction of minimum wage laws, equal pay for equal work, 
and hours laws for women, Indiana has only repealed ear- 
lier legislation. 

Chapter five, on Fair Employment Practices, identifies 
the problems which are faced in Indiana by the Commis- 
sioner of FEP. The act only states the policy of the state 
of Indiana in regard to job discrimination; it makes no 
provisions for legal sanctions against those who oppose 
the policy. The accomplishments of the Commission in 
reducing job discrimination are almost impossible to meas- 
ure. A tight labor market since the act’s passage plus a 
more temperate view toward the employment of minority 
races have combined to increase employment opportunity. 
It is recommended that the state re-evaluate its attitude 
toward FEPC and either make sanctions available or elim- 
inate an administrative unit which is of doubtful value. 

Workers in Indiana who are not paid wages which they 
have legally earned are entitled to seek payment of these 
wages through the Commissioner of Labor. Chapter six 
evaluates the performance of the Division of Labor in ob- 
taining back wages and points up methods by which enforce- 
ment might be improved. Little is done by the Wage Claims 
Bureau in enforcing the legal requirements as to the time 
and frequency of payment. ; 

Payment of prevailing wages on public contracts is re- 
quired by an act of 1935. This chapter shows how prevail- 
ing wages are established in Indiana and the effect on public 
projects. Little difficulty is encountered by state officials 
in administering the act. Attempts have been made, through 
the introduction of state bills, to allow local authorities 
more freedom in establishing wage rates on public projects. 
Methods of evading the law are described and their signifi- 
cance is analyzed to ascertain their probable importance. 
There is incentive to evade the law since the wage rate 
established on some projects is higher than the existing 
rate for comparable skills in the immediate locality. 

The concluding chapter is an appraisal of the future 
course of protective labor legislation in Indiana. In gen- 
eral, Indiana will not add any major provisions or new 
laws. It is suggested that a more consistent and rational 
policy in this regard would avoid crude ad hoc adjustments 
and base changes on sound research and professional as- 
sistance. Microfilm $4.50; Xerox $16.00. 352 pages. 
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Utilizing mail auestionnaires and personal interviews, 
this census-type survey study of free lance writers’ in- 
comes covers the membership of the Authors League of 
America from 1953 through 1957. 

Part I is a general picture of the American author por- 
traying his characteristics, the casualness of this writer 
labor market, and writers’ incomes. Part II analyzes par- 





ticular types of authors--book writers, playwrights, and 
others--on characteristics, casualness of “employment,” 
and specific sources of incomes. Beginning with a discus- 
sion of the problems writers face in income taxes, Part II 
also presents (1) a summary of findings of the study and 
follows with (2) the implications for the free lance writer’s 
future. 


Among the more significant findings are these: 


(1) The average independent professional American 
author does not earn the bulk of his income from 
free lance writings. 


(2) Two writers in three are male; proportionally, 
more male writers are married than are males in 
the population at large, though female writers are 
more likely to be divorced and single or widowed 
than married. 


Writing provides less substantial support for writ- 
ers than other income sources. 


There is great dependence on non-writing occupa- 
tions to supplement the writer’s personal income 
from writing, but occasional non-writing employ- 
ment is rare. Non-writing occupations are steady 
sources of personal income for almost a third of 
all free lance authors. 


The writer is greatly dependent on marriage-linked 
income; 53.8 per cent of all married writers have 
working spouses who contribute on the average 
34.4 per cent--$3,600--to the family income each 
year. 


For the fifth of all writers earning their sole per- 
sonal income from free lance writing, the average 
income is about $3,400 annually. 


Motion picture writing is by far the most lucrative 
writing done but few of these independent profes- 
sionals do such writing. 


The average writer earns from all sources--ex- 
cluding spouse’s income--about $6,667 annually, or 
about the same as the average of all college teach- 
ers, three-fourths of that of the average lawyer, 
and less than half that of the average physician. 
Family income, averaging $9,097 a year, however, 
is higher for writers than the population at large. 


Two in three authors are book writers--1 in 4 is a 
playwright. 

Income from books is more regular for book writ- 
ers and accounts for a larger portion of total per- 
sonal income than does income from plays for play- 
wrights. Yet, book income accounts for less than a 
fourth and playwriting income accounts for less than 
a fifth of the total personal incomes of book writers 
and playwrights each year. 


Motion picture rights is the most important sub- 
sidiary source of income for both the book writer’s 
and playwright’s original works. 


Proportionally, more playwrights than book writers 
earn all of their personal income from writing of 
some kind; book writers, moreover, draw less of 
their total income from writing than do playwrights. 
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(13) Playwrights, however, are less able to pursue their 
profession of playwriting than are book writers 
with books. 


(14) Yearly personal incomes of both book writers and 
playwrights show wide fluctuation--three-fourths 
of both realize less than half of their highest year’s 
income in their lowest year’s earnings. 








Because of the fluctuation in income and the cor- 
responding unjust progressive income tax on high- 
income years, the average independent professional 
writer seems to have an excellent case for tax re- 
lief measures. 


With the book industry’s emphasis on works having 
mass sales potential, its practice toward standard- 
izing selections of new books according to past suc- 
cesses, and the corresponding decreasing demand 
for new and experimental works, the free lance 
writer’s future--particularly for the marginal 
ones--is anything but bright. 

Microfilm $3.55; Xerox $12.40. 273 pages. 
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It is the hypothesis of this dissertation that regional 
economic research requires the development of a special- 
purpose hybrid system of social accounts in order to 
achieve the highest analytical and interpretative purposes. 
Any social accounting technique implies a concept of the 
subject economy’s structure, operation, and growth; a 
viable regional accounting system should reveal the 
uniquely “regional” aspect of the subject area by empha- 
sizing the “foreign” account and by isolating the gross 
flows, both real and monetary, that affect the region. None 
of the national economic accounting systems meets these 
stipulations without substantial alteration. However, one 
technique meriting examination is the “metropolitan area 
balance of payments” analysis which was developed and 
refined by economists at the Federal Reserve Bank of 
Chicago. 

The first part of the dissertation consists of four chap- 
ters which treat the tenets of social accounting and the re- 
gional framework for analysis. The three chapters com- 
prising the second part examine the proposed technique, 
criticize and evaluate it, and finally advance constructive 
suggestions to bring it into accord with the ideals implicit 
in the first part of the study. 

The first chapter discusses the “Background of Social 
Accounting” by exploring the meaning of “social account- 
ing,” examining briefly the origins and development of the 
social accounts, their elaboration as different accounting 
systems, and the general goals and accomplishments of 
social accounting. 





The second and third chapters are parallel treatments 
of the relations between social accounting and economic 
theory and social accounting and business accounting theory. 
Each outlines the goals and accomplishments of this theory 
and social accounting. The pattern followed throughout 
treats each relationship on three levels: definitions and 
concepts, methods and results of quantification, and uses 
in analysis and interpretation. 

The fourth chapter, “The Region and Regionalism,” 
completes the first part of the dissertation. It considers 
the rationales for the regional approach, and then investi- 
gates the concepts of regions, their measurement and iden- 
tification, and their utilization in analysis and interpreta- 
tion. 

The study’s second part opens with the fifth chapter, 
which presents a complete account of the Chicago balance 
of payments system. The technique’s nature and opera- 
tions are revealed through inspecting its conceptual make- 
up, its quantification, and its purposes in analysis and in- 
terpretation. 

The sixth chapter, after reviewing the conclusions of 
the first part of the dissertation, suggests criteria to be 
used in evaluating the proposed technique on each of three 
levels: conceptualization, quantification, and utilization in 
analysis and interpretation. 

The final chapter re-examines the Chicago balance of 
payments system in the perspective of the earlier criti- 
cisms and judgments in order to arrive at means of cor- 
recting its indicated deficiencies as well as to augment the 
technique and its operations. The potential contributions 
of individual national social accounting systems and sim- 
ilar balance of payments methods are studied and evaluated. 

The dissertation presents evidence affirming the initial 
hypothesis, concluding that the proposed hybrid technique 
is reasonably well suited for the requirements established. 
Although it remains conceptually underdeveloped, the 
Chicago balance of payments system accomplished most 
of its goals effectively. On quantitative and interpretative 
planes, however, the accounts’ performance is less satis- 
factory due to their lack of formal structural detail, fail- 
ure to quantify some variables, and their fundamental reti- 
cence to utilize available information to the utmost. All of 
these failings, it is believed are amenable of correction. 

The study is completed by abibliography and appendices 
dealing with national social accounting systems’ sectors, 
parallels in accounting and regional entities, alternate re- 
gional social accounting techniques, localization coefficients, 
and details in the content of similar techniques. 
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This study was an investigation of 1955 data of the 
United States Agricultural labor force that were newly 
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generated from the program of Old Age and Survivor’s 
Insurance. The first objective was to define the population 
included; farm entrepreneurs were the main focus, al- 
though hired farm workers also received treatment. An ob- 
jective of equal importance was an examination of the basic 
characteristics and potential of these data that result from 
collection and handling procedures and from implicit def- 
initions. 

A special set of 33,469 punch cards was supplied to 
Michigan State University by the Social Security Adminis- 
tration for use in doing this research. These represented 
one percent of all with employment covered by the OASI 
program as farm entrepreneurs and/or farm wage work- 
ers. Numbers data of the 1954 Census of Agriculture and 
farm income estimates of the Agricultural Marketing Serv- 
ice were used as standards of comparison. Use was also 
made of data from the Current Population Survey of the 
Census Bureau and from the Internal Revenue Service in 
the development of various estimates. 

There were only 39 percent as many OASI farm opera- 
tors as the 4.8 million enumerated by the 1954 Census of 
Agriculture, but these OASI operators accounted for an 
estimated 73 percent of the commercial agricultural pro- 
duction. Gross agricultural sales per OASI operator were 
estimated at $9,600 -- compared to $5,200 for Census 
operators. Net income from all sources was less strik- 
ingly different -- it was estimated at $3,110 and $2,890 
respectively. An estimate of $15,064 million as the total 
net money income to the agricultural population was made 
using OASI data. This compares with the 1955 Agricul- 
tural Marketing Service estimate of $16,178 million. Some 
common statistical sources were utilized by both estimates 
but basic procedures differed. 

The most unique feature of OASI data is that it is pos- 
sible to trace the same individuals from year to year, thus 
operating as a continuous register. By contrast, all com- 
monly used agricultural data series are cross-sectional 
with respect to individuals. A result is that many dynamic 
elements are not reflected in the data now in use. It was 
possible to make a test of this characteristic of OASI data 
because the cards used had information on covered em- 
ployment for previous years. Among the results of this 
study of the time dimension of OASI data were the follow- 
ing tentative hypotheses: (1) OASI operators are less in- 
volved in off-farm jobs than farm operators are generally 
assumed to be, (2) OASI operators are less secure in non- 
farm employment than the average nonfarm laborer, 

(3) opportunities in farm and nonfarm employment reflect 
in both present income and the employment pattern. 

OASI farm operators are defined as largely comprising 
the decision-making system of commercial agriculture. 
The continuous register characteristic of OASI data is ex- 
pected to make possible a decided advance in insights into 
the dynamics of the pattern and process by which change 
in this population comes about. 
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The objectives of this investigation were to determine 
the relationships of boards of directors and managers to 
the over-all management function, and to reveal the pro- 
cedures used in selecting, orienting and training employees 
in local cooperative associations in Missouri. The data 
were obtained by interviewing the directors and managers 
of 26 local cooperative associations. 

About 56 per cent of the associations had five directors 
on their boards. A three year term of office was indicated 
by 52 per cent of the directors who were interviewed. Only 
one out of 26 associations had a limitation on the length of 
service. Twenty-one per cent indicated that a limitation 
was desirable. Seventy-one per cent of the associations 
were compensating their directors for attending meetings. 
The most common procedure was a per diem payment. 

Many of the directors were not fully conscious of their 
duties and responsibilities. Only 13 per cent reported that 
they were legally responsible for the affairs of the asso- 
ciation. Ninety per cent had read parts of the by-laws, but 
only 38 per cent had read all of them. 

The majority of the directors listed the following func- 
tions or responsibilities of the board: 


(1) To establish broad policies, 

(2) To select the objectives for operating the business, 
(3) To maintain control of the organization, 

(4) To plan the program of the operations, and 


(5) To help establish an efficient layout for handling 
the business. 


The managers were responsible for working with the 
directors in developing policies, and for selecting, train- 
ing and supervising employees. It was their job to main- 
tain an effective organization by coordinating the activities 
of the employees. 

About one-fourth of the managers said maintaining good 
public relations was their function. Control of credit ranked 
first among the problems of the associations. 

Personal interview was the most common method used 
in selecting employees. Honesty was at the top of the list 
of the qualifications considered. About four-fifths of the 
associations were giving their employees on-the-job train- 
ing, but no job descriptions were available in any one of 
the associations, where interviews were made. The man- 
ager or his assistant gave instructions as the need arose. 

It was the joint responsibility of both the boards of di- 
rectors and the managers to make decisions on expanding 
existing plant facilities, on renting additional office space, 
on buying new equipment, changing credit policies, borrow- 
ing money when needed, hiring an assistant manager and 
raising employees’ salaries. The manager was mainly re- 
sponsible, for selecting a particular make of equipment 
after the decision to buy had been made, for adding a new 
kind of feed or merchandise, for changing the gross margins, 
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hiring additional employees, deciding where to sell the 
farm products purchased from patrons, and whether or not 
to hedge the grain purchased. Aside from hiring a new 
manager, the board of directors made decisions with the 
help of the manager. 

In making operational changes, the manager first felt 
the need and presented his proposed plan to the board of 
directors. Their approval was necessary before the change 
was made. In matters of policy, such as extending credit, 
the manager made the board aware of the need for change 
and after their approval implemented the new policy. In re- 
placing or adding employees and changing the merchandise 
handled by the association, the manager had a free hand, 
but he had to report his decisions to the board for approval. 
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Lending officers are faced with the decision of allocat- 
ing funds among lending opportunities. Since credit funds 
are an important capital source for modern agriculture 
the extent to which banks make agricultural loans is im- 
portant. The major objective of this study was to estimate 


the influence of selected agricultural characteristics on 
the extent of the lending activities of commercial banks in 
relation to the value of farmer-owned deposits. In doing 
this intermediate term lending was viewed as a separate 
class of agricultural loans. A theoretical explanation of 
the lending decision was developed during the study. Six 
areas were selected in the state onthe basis of homogeneity 
of the agricultural characteristics in each area. Infor- 
mation was obtained during the fall of 1958 from commer- 
cial banks in each area through a mail survey. Question- 
naires were sent to all banks of an area. The maior 
measure used in estimating the effect of characteristics 
of agriculture on lending to farmers was the total value 

of agricultural loans expressed as a percentage of the es- 
timated value of deposits owned by farmers. 

The average value of farm loans made by the reporting 
banks amounted to 29.9 per cent of the value of farmer- 
owned deposits held by these banks. On the basis of the 
individual area studied this percentage ranged from a low 
of 22.5 per cent in the general farming area in southern 
Illinois to a high of 44.8 per cent in the dairy region north 
of Chicago. Analysis of variance was used to test the sig- 
nificance of these differences. The major factor asso- 
ciated with the higher lending activity was a high value of 
sales per acre of cropland in an area. This characteristic 
was found to be of greater significance than the source of 
farm income by type of commodity or year-to-year yield 
variability of important crops. 

Fifty-nine per cent of the banks indicated that they 
made intermediate term loans to farmers. Most banks 
used a one year note with renewal in making the inter- 
mediate term loan. Twenty-six per cent of the banks 





made general use of the full term note in intermediate 
term loans. The major use of funds borrowed by farmers 
for an intermediate term was for the purchase of machinery. 
Closely associated with the importance of machinery pur- 
chases was the outstanding prominence of banks inthe east- 
central grain producing area in their use of full term notes 
in making intermediate loans. 

The banks’ investments in all loans and discounts were 
approximately the same percentage of total deposits as 
were farm loans of farm deposits. This indicates that the 
banks do not discriminate against farm loans. The banks 
had relatively smaller investments in loans and discounts 
and heavier investments in government securities than 
either the average for all banks in Illinois or the average 
for all banks of comparable size in the United States. 
Since income earned from loans and discounts constitutes 
the major source of income for banks it can be concluded 
that a judicious expansion in lending activities based on a 
more effective method of evaluating individual loans would 
be profitable for banks as well as many farm businesses. 

Microfilm $2.75; Xerox $6.00. 124 pages. 


FACTORS INFLUENCING USE OF CREDIT IN 
AMERICAN AGRICULTURE 
(INCLUDING COMPARISONS WITH INDIA) 
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This study contains quantitative estimates of factors 
that influenced the use of credit on farms in the United 
States and in nine selected states representing different 
type of farming areas during the years 1914-58. Simple 
and multiple regression equations were used to determine 
the extent of relationship between the amount of credit 
used by farmers and such factors as the value of real es- 
tate, commodity. prices, income, and resources of credit 
institutions. 

The value of farm real estate was found to be the most 
important factor influencing the real estate mortgage debt 
in the United States. During the years 1914-58, increases 
in land values were closely associated with rising mortgage 
debt and declining values with decreasing debt. To a cer- 
tain extent, expansion in size of farm units also influenced 
the volume of debt. 

The amount of short-term debt was closely associated 
with expenses of farm production during the years 1914-58. 
Increasing mechanization on farms and improvements in 
techniques of production greatly influenced the use of credit. 
An increase in disposable income was found to be asso- 
ciated with a decline in the amount of short-term loans 
held by institutional credit agencies. 

Prices received for farm products showed no consistent 
relationship either with the long-term mortgage debt or 
the short-term non real estate debt. The relationship was, 
however, closer for short-term than for long-term debts 
during the greater part of the period under review. 

The generalizations made for the United States as a 
whole were modified to some extent when applied to 
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particular type of farming areas. In areas where incomes 
were relatively uniform and stable, as in the dairy states, 
a decline in value of farm real estate did not result in a 
decline in the volume of debt. Similarly, as long as in- 
comes were high, an increase in land values did not re- 
sult in an increase in debt but in higher repayments and a 
decline in the amount of debt outstanding. 

Though the variables included inthe equations accounted 
for a large proportion of the farm debt, the regression co- 
efficients cannot be considered as statistically reliable in 
forecasting the exact magnitude of credit requirements in 
the future. This lack of reliability grows out of the nature 
of the data. Conditions change through time and the char- 
acteristics of the universe change. In spite of these lim- 
itations, however, future changes in the volume of farm 
debt can be ascertained with a reasonable degree of ac- 
curacy, once the changes in explanatory variables are 
known. 

In an underdeveloped country like India, the factors in- 
fluencing the volume of farm debt largely stem from the 
low level of income. The credit structure of the country 
can be better organized if conditions are created for the 
growth of institutional credit. This will require, on the 
one hand, assumption of greater risks by non-profit or- 
ganizations that provide finance to agriculture and, on the 
other hand, measures for the development of agriculture 
along economic and commercial lines. 

Microfilm $3.05; Xerox $10.60. 235 pages. 
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The purpose of this study was to determine the effect 
of the price-support program on the seasonal pattern of 
corn prices. No attempt was made to determine the effect 
of the price-support program on price levels, trends, or 
cycles. 

Executive Order 6340 issued October 17, 1933, estab- 
lished the price-support program studied in this thesis. 
This Executive Order established the Commodity Credit 
Corporation and authorized it to extend non-recourse loans 
to farmers for certain farm commodities in acceptable 
storage facilities. The Agricultural Adjustment Act of 
1938 gave explicit legislative sanction to the program. 
Several purposes were enunciated for the operation of the 
program. One of these purposes was the reduction of the 
seasonal price change in corn so that farmers would not 
suffer as much income loss by selling at harvest rather 
than storing the corn. 

Methodology used in most previous studies of seasonal 
price movements did not appear sufficiently precise for 
purposes of this study. However, previous work by Hol- 
brook Working in studying the price of wheat indicated a 
procedure which could be used with a high probability of 
success. This procedure involves studying the relation- 
ship between the cash price and the price for future de- 
livery. The relationship of these two prices, if both are 
measured simultaneously on a given marked, yield a good 
indication of the seasonal pattern of the cash price. 





In this study the seasonal pattern was determined on 
the basis of cash-future price relationships for the period 
prior to the support programs. The crop years 1901-02 
through 1932-33 were used for the base period. This 
period was further divided into three categories of years 
on the basis of the cash-future price relationship in Jan- 
uary. A subclassification of years was made on the basis 
of the change in the cash price relative to the future at 
harvest. The same calculations were then performed on 
the years included in the study when the support program 
was operating, 1933-34 through 1953-54 with the exception 
of the World War II period. The seasonal patterns were — 
then classified on the same basis as were the pre-support 
years. 

A final calculation was necessary to determine if any of 
the results found were due to a shift in the seasonal pat- 
tern of the future price. No change in the seasonal pattern 
of the future was found and no adjustment in the results 
was needed. 

Several results of interest were observed. In the sup- 
port period about two-thirds of the years classified as 
having a positive or small negative cash-future spread. 
This contrasts with the one-third expected when the clas- 
sification was devised. There was also a greater tendency 
for years to be classified as having a tight supply situation 
at harvest. The results also indicate that there are dif- 
ferences in the seasonal pattern of corn prices depending 
on the size of the spread between cash and future prices in 
January. Since this spread reflects available supplies it 
means that a different seasonal pattern emerges when sup- 
plies are high than when they are low. 

This study leads to the conclusion that the price support 
program has altered the seasonal pattern of corn prices. 

It has generally reduced the seasonal change in corn prices 
for those who use the free market. This has resulted in 
lower profits for those who store corn intending to cover 
storage costs and obtain a profit from seasonal price 
changes. Microfilm $2.75; Xerox $6.80. 143 pages. 
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The research reported in this thesis had two objectives. 
The first objective was a survey of current programs for 
professional development in ten large accounting firms, in- 
cluding the eight largest firms in the United States. Infor- 
mation was obtained from firms by interviews and cor- 
respondence. Factual data was obtained on formal training 
programs, informal training activities, selection of per- 
sonnel, and organization of the firms. 

Using these facts, the second objective was the deter- 
mination of the firm’s proper role in professional develop- 
ment. To this end the research proceeded from two view- 
points. First, from the firm’s viewpoint, function is defined 
by what the firm can do efficiently to further it own goals. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 





ECONOMICS 





While the firm’s objective is maintenance and improvement 
of its relative position in the profession, this vague goal 
can be expressed in terms of adequate human resources. 

In these terms the firm’s goal is the development of men 
with the habits necessary for success. Relying on data 
compiled on executives in large corporations, the following 
habits are the necessary ones: (a) habits dealing with tech- 
nical accounting matters; (b) the need for achievement; 

(c) deliberation or intelligence; (d) an acceptance of im- 
personal authority; and (e) a large number of “good” 
habits which are usually designated by the terms morals, 
manners, beliefs, etc. With this precise statement of 
goals, the research sought to establish how well the cur- 
rent programs develop these habits and what opportunities 
exist for improving programs. 

The conclusions were determined by the nature of 
habits. Except for technical ability, the habits necessary 
for success are learned before the firms have their op- 
portunity. Initial selection of new men and selection of 
promotable men therefore become the most important as- 
pects of professional development. Formal training pro- 
grams aimed at improving technical ability are well or- 
ganized and administered. However, a number of practices 
are based on questionable assumptions, particularly the 
organization of training around centralized, concentrated 
schools for training in auditing and accounting. Further- 
more, the extent to which informal, on-the-job training 
can be replaced efficiently by formal courses is severely 
limited by the efficiency of on-the-job training and by a 
lack of reliable generalizations in accounting and auditing. 
While extensive formal training is probably not justified, 
the efficiency of operations and informal training can be 
improved through delegation of authority and programming 
of decisions (specialization). This form of organization 
will probably have no adverse effect on the desirable 
habits. 

The second viewpoint adopted was that of society where 
the objective must be long-run general welfare. Recent 
popular criticisms of executive development in industry 
claim that the programs stifle individualism and may 
eventually result in social stagnation. This criticism also 
applies to developmental programs in medicine and law 
which seem to be evolving from informal to formal schemes. 
In order to evaluate these criticisms, the research took as 
assumption the theory of social change which makes change 
a function of dynamic technology and static institutions. 
Under this theory, professional development is an exten- 
sion of deliberate conduct (technology). Criticisms thus 
become an expression of the inevitable conflict between 
new technology and older institutions, or merely notice of 
the inefficiency of present programs. When efficient, 
therefore, professional development should contribute to 
the general welfare. A possible exception to this is the ef- 
fects which professional development may have on account- 
ing practice. Through dogmatic practice or enforced inno- 
vation accounting practice may affect the rate of social 
change, but without the gains generally accruing from 
change. To avoid this effect, accounting research should 
strive to deliberately associate practice with the dominant 
institutions. Microfilm $4.15; Xerox $14.65. 322 pages. 
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The pharmaceutical manufacturing industry, which is 
divided into those manufacturers who make ethical drugs 
and those who make proprietary items, has grown consid- 
erably in the last 30 years. Ethical drugs are those items 
which can be sold only on a doctor’s prescription; pro- 
prietary items can be sold over-the-counter. Actually 
sales of ethical drugs in 1959 totalled approximately $2.0 
billion, as opposed to $700 million for proprietary drugs. 
This thesis is concerned with a financial analysis of the 
twelve largest manufacturers who are engaged primarily 
in the production of ethical drugs, and who are not merged 
with outside interests so that financial data are available. 
The twelve firms are: Abbott Laboratories; Allied Lab- 
oratories, Inc.; American Home Products Corporation; 

Eli Lilly and Company; Merck and Company, Inc.; Parke, 
Davis and Company; Chas. Pfizer and Company, Inc.; 
Schering Corporation; G. D. Searle and Company; Smith 
Kline and French Laboratories; U. S. Vitamin and Phar- 
maceutical Corporation; and The Upjohn Company. The 
hypothesis is promulgated that these twelve selected firms 
have experienced a high degree of financial stability and 
growth during the period, 1930 - 1959, and have good pros- 
pects for continued growth in the future. The evaluation of 
the financial performance of these twelve firms is based 
on a quantitative and qualitative analysis of their sales, 
liquidity margins, profitability, and sources of capital, as 
well as the market evaluation of their common stocks as 
represented by the price-earnings and price-dividend 
ratios. 

Sales for this group have multiplied fifteen times during 
the 30-year period, and analysis of the economic factors 
affecting this industry suggest that by 1970, the sales vol- 
ume will be approximately 64% greater than the 1959 totals. 
One of the primary problems in this industry is that every 
firm is faced with the major risk of “creative destruction,” 
as defined by Schumpeter. Each firm is engaged in a heavy 
research program to develop new products ahead of its 
competitors; on the other hand, these new products can 
also cause the firm’s existing product line to become ob- 
solete. The financing methods of this group have been con- 
servative largely because of this risk. An examination of 
the liquidity margins shows that the twelve firms have 
maintained adequate margins, as exemplified by the cash 
liquidity ratio, which averages 1.0 for the 30 years. Inother 
words, the firms have maintained cash or its equivalent in 
sufficient amount to cover short-term debt by 100%. The 
utilization of the various sources of capital has been just 
as conservative, in that short-term debt has averaged 22%, 
long-term debt 8%, and net worth 70% of total liabilities. 
Conversely, and again partly because of the above-men- 
tioned risk, profit margins have been high. This statement 
is true in terms of profits before and after taxes, whether 
analyzed in terms of profits on sales, on total assets, or on 
net worth. 

From 1930 to 1956, the price-earnings ratio averaged 
15.0 for these twelve firms; in recent years, drug company 
stocks have been very popular as “growth stocks,” and the 
average price-earnings ratio in 1959 was 27.0. Investors 
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are discounting the future of this industry very heavily, 
anticipating continued growth at profitable levels of oper- 
ation. 

It can be concluded that this industry as a whole has 
been financially stable and has good prospects for future 
growth. However, there is the risk of additional federal 
legislation, first in the area of further control of the tox- 
icity and efficacy of ethical drugs, secondly in the area of 
administered prices as a result of the Kefauver hearings. 
Furthermore, it must be again emphasized that the indi- 
vidual companies are faced with the risk of “creative de- 
struction,” which has been previously referred to. This | 
latter risk suggests the need for continued conservative 
financing; on the other hand, it also suggests that those 
firms which are successful in the development of new 
products ahead of their competitors will be in the best 
position to maintain their present profit margins. 

Microfilm $2.75; Xerox $7.20. 154 pages. 
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The purpose of this study is to develop a framework of 
analysis, or a working model, underlying information proc- 
essing in reporting on corporate activities in the annual 
report. 

The study was initiated with an examination of the ex- 
tent to which the annual report, as presently designed, 
may be considered as adequate or inadequate to accomplish 
its function. When the predominance of the inadequacies 
was determined, the need for additional or supplementary 
data in the annual report was recognized. This need in- 
troduced the problem of determining a framework of anal- 
ysis from which these data to be communicated--their 
nature, their justification for inclusion, and their format 
of disclosure--could be developed and made a part of the 
annual report. The prevailing framework of analysis for 
reporting was not considered adequate for the purpose 
since its basic underlying assumption was shown to be 
somewhat unrealistic. Consequently, it was necessary to 
construct more fundamental propositions concerning in- 
formation processing which, when presented as a cohesive 
set, could serve as the framework of analysis for informa- 
tion processing through the annual reports of corporate 
institutions. 

These propositions were developed from a starting 
premise that individuals, whether considered individually 
or as organized groups, have certain classes of needs 
which must be satisfied, and the attempts to satisfy these 
needs are the motivating forces for behavior. The satis- 
factions of needs are achieved through the application of 
scarce resources to the accomplishment of those goals 
which can remove the lacking, the need which exists. 

An organizational unit may be considered a product of the 
need for individuals to band together to accomplish certain 
common goals, the successful accomplishments of which 





aid the participants to remove their individual lackings. 
The administration of scarce resources to accomplish 
goals--including the determination of goals, the planning 
and acquisitions and utilizations of means--whether on an 
individual or organizational basis, is the essence of the 
accounting function. 

The over-all process of goal-accomplishment, however, 
takes place in a world of uncertainty which introduces the 
possibility that actions taken will not achieve expectations. 
Risk has been defined as the possibility of an unfavorable 
outcome of an action taken under uncertainty; and the phe- 
nomenon of risk establishes the critical need for ex post 
accounting measurements. The opportunities for risks 
inherent in attempts to accomplish goals set the pattern 
for the classification of administratively designed activi- 
ties. These opportunities for risks may be analyzed in 
terms of sets of goals-means-expectations; and an outline 
of sets of goals-means-expectations based upon risk con- 
siderations may serve as the framework for the measure- 
ment and communication of corporate activities. 

Following the development of the framework, and at- 
tempt was made to apply the framework to determine the 
schedules of data which should be added to or supplemental 
to the annual report. The proposed schedules followed a 
format of disclosure patterned on the acquisition and stor- 
age, the utilization, and the dispositions of the major classes 
of resources made available to the management of the 
organizational unit. These included a schedule on the char- 
acter of the organizational unit itself, schedules of cash 
and related items, inventories, plant and equipment, and 
human resources, to name the more important. 

The study concluded with a brief justification of the 
approach taken in the course of the study to the communi- 
cation function as it is related to annual reports, followed 


by a summarization of the study through the means of 
evaluating the increased pragmatic properties of the an- 
nual report brought about by the application of the frame- 
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Statement of the Problem 





The purpose of this study is to isolate the major vari- 
ables influencing the origin and growth of office clerical 
unionism in manufacturing in the deep South. 


Methods and Procedures 





Most of the data upon which the conclusions of this study 
are based have come from primary sources. The methods 
and procedures followed in collecting and analyzing this 
data were as follows: 


1. Correspondence was conducted with fifteen union 
and management officials of the deep South. 
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In addition, twenty-one national unions were con- 
sulted. 


. An analysis was made of the office and clerical 
representation cases which have been reported by 
the National Labor Relations Board since its be- 
ginning in 1935. 


. A case study was made of two office and clerical 
units currently operating in the deep South. 


Personal interviews were held with thirty-three 
union and management personnel who are closely 
associated with several of the various office units 
which are currently operating in the region com- 
prised of the states of Alabama, Georgia, Florida, 
Louisiana, and Mississippi. 

. Nine office and clerical contracts were collected 
and then analyzed. 


. The data which was obtained in the various steps 
described above were brought together. It was ana- 
lyzed. Interpretations were made, and then gen- 
eralizations were formulated. 


Summary and Conclusions 





Office employees in manufacturing in the deep South 
have embraced unionism in numerous instances. Twenty- 
seven units are now known to be active. These units are 
dispersed among several industrial categories. The plants 
in which they are located are scattered over a wide geo- 
graphic area. The units are found primarily in those es- 
tablishments which employ more than 2,000 employees. 

When office units have been formed, the process has 
almost always taken place after the production and main- 
tenance employees have been unionized. 

There are many forces which operate to either foster 
or to impede office union origin and growth. An analysis 
of the problem must be conducted within a conceptual 
framework which is broad in scope. The greatest vice is 
oversimplification. 

Much more research will have to be done before one 
can accept with confidence any theoretical structure which 
is purported to be an explanation of the origin and growth 
of office unionism in the deep South. This study is a step 
in that direction. 

Microfilm $2.85; Xerox $9.90. 220 pages. 
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Public policy restricts railroad use of trucks to auxil- 
iary and supplemental purposes. The objective is to insure 
healthful inter-agency competition by removing the threat 
of railroad domination. Railroads vigorously attack this 
doctrine on the basis that modern conditions in transpor- 
tation render it obsolete. They argue that its abandonment 
would permit railroads to provide better service at lower 





cost. Trucklines argue that this would eliminate competi- 
tion, stifle technological progress, and lead to monopoly. 

This study reviewed the development of the auxiliary 
and supplemental doctrine and evaluated arguments for 
and against a policy of common ownership in the rail and 
trucking industries. Investigation was based on analysis 
of regulatory theory, decisions and actions of the Interstate 
Commerce Commission and the courts, a statistical deter- , 
mination of the potential economies of integration and co- 
ordination, and a theoretical model of a coordinated rail- 
truck-piggyback system. 

Pervasive competition and the minimum rate power 
greatly reduce the danger of a return to railroad monopoly. 
This would support contentions that the auxiliary and sup- 
plemental rule should be abandoned. Other factors in the 
situation, however, need consideration. Economies of 
integration are minor relative to economies of coordination. 
Since coordination can result from competition as well as 
from common ownership, combining railroad and truck 
companies under one management is not essential to achiev- 
ing low cost. Coordination, however, has not been achieved 
under regulated competition. Trucks handle considerable 
long-haul traffic which, if rates reflected costs, would 
move by rail or piggyback. This is uneconomic and has 
interfered with service improvements associated with rail- 
motor through routes and joint rates. Failure to achieve 
coordination is the result of an outmoded value-of-service 
rate structure and public rate policy. 

This situation has an important bearing on the common 
ownership issue. Existing rate policy emphasizes service 
competition, the area in which trucks excel. The most 
important advantage of rail and combined rail-truck serv- 
ice, including piggyback, however, lies in low cost. Thus, 
rate policy discriminates against rail and piggyback and 
would prevent a common owner from offering the full cost 
advantages of coordinated service to shippers. On the con- 
trary, it would encourage him to use trucks in direct com- 
petition with trucklines and reduce pressures to develop 
piggyback and other equipment combinations as substitutes 
for truck service. In view of the importance of the piggy- 
back concept to the development of transportation tech- 
nology, this would be undesirable. 

The long term trend toward cost-of-service pricing in 
transportation should be accelerated. A cost oriented rate 
policy would gradually force an economic division of traffic 
between modes. The need to join complementary rail and 
truck services would increase. This would be implemented, 
initially, through voluntary arrangements. As inter-system 
competition developed, the prospect of improving vital end- 
to-end coordination would provide the motive to combine 
modes into transportation companies. Thus, as a conse- 
quence of economic order, rail and truck companies, in 
contrast to their present polarity of attitudes, might well 
cooperate in seeking enabling legislation. Under these cir- 
cumstances, the special restrictions on railroad motor op- 
erations could be reviewed. 

It is recommended that the Commission submit to Con- 
gress suitable proposals providing for appropriate em- 
phasis on cost in rate-making. At the same time, railroads 
can reduce the effect of the restrictions on motor opera- 
tions through a fuller development of the opportunities for 
coordination presented by current entry policy. During the 
period of transition and adjustment to the new competitive 
conditions, Commission controlled experimentation in 
common ownership would be in the public interest. Buta 
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general abandonment of the auxiliary and supplemental 
doctrine in this phase of transportation development would 
be premature. 

Microfilm $6.80; Xerox $24.10. 533 pages. 
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A post-completion audit is a review or evaluation of 
the operation of a completed capital expenditure project 
for the purpose of comparing its actual results with the 
pre-investment estimates of the results. This activity is 
a phase of capital expenditure management that is gen- 
erally not well developed in business firms, but its poten- 
tial benefits have been repeatedly stressed by writers in 
the field. The purpose of this study is to analyze the var- 
ious problems that have tended to delay the development of 
post-completion audits and to determine how the audits 
may be effectively used by management. 

One part of the research consisted of a conceptual anal- 
ysis of post-completion audits and their role in capital ex- 
penditure management. This analysis was based on library 
research in fields related to post-completion audits. The 
second part of the research was a study of post-completion 
audit practices of business firms. The findings of this 
part of the study were derived partly from the results of 
two mail questionnaires, and to a greater degree from a 
series of interviews with business executives. 

The problems associated with post-completion audits 
vary according to the different purposes of the audits. 

The findings of the study indicate that three important 
purposes motivate management to compare actual and pre- 
dicted performance of completed projects: (1) to improve 
evaluations of future capital expenditure projects, either 
by improving forecasting methods or by improving indi- 
viduals’ judgment; (2) to insure realistic estimates by 
sponsors of projects; and (3) to improve the performance 
of completed projects. 

Attention is next directed toward general problems and 
considerations that are important in post-completion audits. 
Part of the analysis indicates some of the statistical con- 
siderations in comparing actual and estimated results. 
Several other topics analyzed are related to problems in 
obtaining the required data for post-completion audits. 
These include a discussion of the effects of accounting pro- 
cedures, as well as an analysis of possible adjustments 
required to make data on actual results comparable with 
estimated results. Other parts of the analysis indicate 
possible limitations of post-completion audits and the ef- 
fects on post-completion audits of various financial tests 
used in the pre-investment evaluations of projects. 

The general problems are then related to problems as- 
sociated with specific estimates in different types of proj- 
ects and with administration of a post-completion audit 
program. Consideration is given to problems in checking 
sales forecasts and expense estimates in replacement proj- 
ects, expansion projects, and new product investments. 





The discussion of problems in administering a post-com- 
pletion audit program is organized around four subjects: 
(1) the placement of responsibility for making the reviews; 
(2) the selection of projects for review; (3) the timing of 
the audits; and (4) determination of the form in which the 
data included in the audit are reported. 

Despite the many problems involved, most of the com- 
panies included in this study that make post-completion 
audits reported that the reviews are a valuable part of 
their capital expenditure management procedures. The 
many problems encountered do cause the requirements for 
successful audits to vary among individual situations. It is 
possible to identify general requirements for basically dif- 
ferent types of audits, but it is not possible to recommend 
universally applicable procedures for a successful post- 
completion audit program. Instead, the program of each 
firm must be carefully planned and executed in the light of 
its own circumstances if it is to be a useful tool of man- 
agement. Microfilm $2.75; Xerox $9.25. 204 pages. 


RETAIL TRADE TRENDS IN METROPOLITAN 
MILWAUKEE, 1948-1959. 


(Order No. 61-3996) 


Donald George Leeseberg, D.B.A. 
University of Washington, 1961 


Chairman: Professor Louis C. Wagner 


The study of retail trade trends in the Milwaukee Stand- 
ard Metropolitan Area is approached through an examina- 
tion of the historical development of the area. The analysis 
of retail sales, data taken from the 1948 and 1954 Censuses 
of Business--Retail Trade, indicates a decline in the rela- 
tive importance of the Milwaukee Central Business District 
to the standard metropolitan area. This portion of the 
study is supplemented by an analysis of a four-year study 
of the shopping habits of the resident population. 

Consideration of the historical development of retail 
trade in the Milwaukee area reveals the influence of river 
trade in the location of the Central Business District. Geo- 
graphic factors contributed to an early decentralization of 
retail facilities within the Central City. Graphic and sta- 
tistical techniques are applied to available data in the 
process of testing the hypotheses that: (1) The sociological 
movement of the population with higher incomes to the 
peripheral areas contributes to a locational readjustment 
of retail facilities; and (2) The primary market of a retail 
trade center in a metropolitan area, in general, is contained 
within the five-minute travel zone of the center. The ap- 
plicability of Haig’s theory to the location of retailing facil- 
ities is demonstrated within his cost of friction framework 
plus consideration of the influence of the income factor of 
the population within the effective trade area. 

A series of locational maps indicate that the planned 
shopping centers tend to be located in the growth areas of 
the community. In contrast, the majority of the unplanned 
centers are located in areas suffering from socio-economic 
decline. 

The significance of location accessibility, parking facil- 
ities, and an appropriate selection of stores harmonious 
with the prime trading area of each center is analyzed. 
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There is evidence to indicate that the street-located 
merchant is being displaced by the planned shopping center 
at a more rapid rate in the suburban areas than in the Cen- 
tral City. 

The findings of this study illustrate the importance of 
location of retail facilities in relation to accessibility to 
the customer population. 

Microfilm $5.60; Xerox $19.80. 437 pages. 


THE THEORY AND PRACTICE OF 
CORPORATE CAPITAL PRESENTATION 
(A COMPARATIVE ANALYSIS). 


(Order No. 61-4242) 


Donald Mills, Ph.D. 
University of Alabama, 1961 


The purpose of this inquiry into corporate capital ac- 
counting practices and theories is to determine the extent 
to which accounting practices, as reflected in published 
financial statements, are in accord with established ac- 
counting theories for the treatment and presentation of 
capital transactions. 

The study is limited to the general nature of the stock- 
holders’ equity section of the balance sheet and the follow- 
ing related transactions: issue of capital stock; reacquisi- 
tion, retirement, and reissuance of capital stock; stock 
dividends, stock splits, and conversion of capital shares; 
and the financial costs incurred in the issuance of corpo- 
rate shares. 

Current accounting practices were summarized from a 
survey of 1095 annual corporation reports and 399 New 
York Stock Exchange listing applications. Tabulations of 
the techniques and procedures employed in recording and 
presenting the various capital items were prepared and 
the findings compared with accounting theories underlying 
corporate capital. 

Chapter II through VII are devoted to a discussion of 
the practices and theoretical considerations involved in 
recording and presenting capital information. Each chap- 
ter contains a discussion of a related group of capital 
transactions, and the tables prepared from the survey are 
included within those chapters concerned with the data pre- 
sented in tabulated form. The findings of the study are 
summarized in Chapter VIII. 

Corporate capital transactions receive diversified 
treatment. A variety of techniques and procedures are 
practiced in handling corporate capital transactions and 
several theories are usually applicable for each type of 
transaction. 

A number of descriptive titles are used to designate 
capital in the financial statements. In some cases the 
title implies stockholder ownership of the corporate as- 
sets, in other cases capital is presented as the invested 
funds available to the corporation, and sometimes the des- 
ignation represents capital as the net value of the corpo- 
rate enterprise. 

The composition of capital differs according to the tech- 
niques employed. Reserves of retained earnings are car- 
ried in a separate reserve section of the financial state- 
ments or may be included in the stockholders’ equity 
section. Capital stock issuing expenses are deducted from 





capital, shown as an asset, or charged to operations. Re- 
acquired capital stock is recorded as an asset, as a deduc- 
tion from a liability, or deducted from capital. 

The amount of the capital contribution varies although 
capital stock may be issued under similar circumstances. 
In the acquisition of property through the issue of stock 
the corporate capital is increased to the extent of the book 
value of the assets acquired, the market value of the stock 
issued, the market value of the assets acquired, or the par 
value of the stock issued. 

Accounting practices are applied consistently from 
year to year to individual transactions, but the consistency 
concept is not applied to similar transactions. For in- 
stance, the obligation to issue stock to a party who has con- 
tracted to pay a specified price for the stock is treated as 
corporate capital, but the obligation to issue stock to an 
employee as payment for services rendered is treated as 
a liability. 

Since capital transactions are not treated in a uniform 
manner, it is doubtful that financial reports convey ade- 
quately all of the facts concerning corporate financial af- 
fairs. Lack of uniformity interferes with proper interpre- 
tation and comprehension of the facts presented in the 
reports. It is not suggested that stringent uniform rules 
should be adopted to govern accounting practices because 
judgment and discretion will always benecessary. Stronger 
leadership and more lucid guiding principles are needed. 
Research leading to greater comprehension of corporate 
financial affairs and resulting in the development of thought 
processes to govern judgment and discretion is needed. 

Microfilm $2.80; Xerox $9.70. 214 pages. 


AN ANALYSIS OF THE STANDARDS OF 
ADMINISTRATION OF UNION WELFARE 
AND PENSION FUNDS 


(Order No. 61-3732) 


John Conway O’Brien, Ph.D. 
University of Notre Dame, 1961 


The main purpose of this analysis was to examine the 
standards which are being observed in the administration 
of union welfare and pension funds by representatives of 
the three groups mainly responsible; namely, labor, man- 
agement and insurance carriers and brokers; and to show 
the need for high standards of ethical conduct in this re- 
gard. Members of other groups, such as the legal profes- 
sion, were examined en passant in the same connection. 

The need for high ethical standards was shown to be 
necessary by revealing the importance for the economy of 
the funds because of the billions of dollars accumulated in 
recent years as reserves. Moreover, the widely publicized 
maladministration of some of these funds urgently called 
for a solution. 

An examination was made of the nature of the abuses 
occurring in the administration of these funds. To this 
end, therefore, reports made and testimony given at hear- 
ings held by official bodies charged with investigations of 
those funds administered jointly by labor and management 
or unilaterally by unions were studied. (No investigation 
of unilaterally employer-administered funds has been ever 
conducted.) The most important reports and hearings were 





The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8% inches; the number of pages in the manuscript. Please order copies by number. 




















1448 


ECONOMICS 











those of the Senate Subcommittee on Welfare and Pension 
Funds, first, under the chairmanship of Senator Irving M. Ives, 
and, subsequently, under that of Senator Paul H. Douglas. 
Reports of an investigation undertaken by a House 
Subcommittee under Congressman Wint Smith were 
likewise of great use. Much invaluable information was 
obtained from the hearings and reports of the Senator 
McClellan Committee as well as from reports published 

by the New York State Insurance Department. Other in- 
formation came from the NEW YORK TIMES, from the 
reports of hearings of the Ethical Practices Committee of 
the AFL-CIO, and from elsewhere. 

In two chapters abuses were classified under headings 
corresponding to certain principles enunciated in the AFL- 
CIO’s Code of Ethical Practices relative to health and wel- 
fare funds, and the part played by some unions in the abuse 
of some of these funds was revealed. Two chapters were 
devoted to the part played by certain insurance carriers 
and brokers who were also involved in abuses of the funds. 
This was possible in spite of the fact that the insurance 
industry specifically has not been investigated in this 
matter. A further chapter dealt with abuses attributed to 
employers and members of the legal and other professions. 
The nature of the abuses analyzed showed the need for 
remedial action. 

In the light of these facts, Federal and state legislation 
pertaining to welfare and pension funds was also examined 
to show that the weaknesses of these laws are such that 
independent action by the groups mentioned above is still 
imperative if the interests of the beneficiaries and of the 
public are to be protected. 

Attention was, therefore, focused on the codes of ethics 
of the three main groups involved, the American Federa- 
tion of Labor and Congress of Industrial Organizations, 
the National Association of Manufacturers and the National 
Association of Insurance Commissioners. This analysis 
revealed that the AFL-CIO had formulated the most ef- 
fective code relative to welfare funds in January, 1957, 
and through its Ethical Practices Committee had, unlike 
the other two groups, policed and enforced the code with 
laudatory results. In this respect the AFL-CIO expelled 
recalcitrant unions regardless of the pecuniary loss in- 
volved. In spite of its code of April, 1958, the NAM, or 
any other management group, has upon examination failed 
to take any disciplinary action against members of man- 
agement guilty of unethical conduct in the administration 
of union welfare and pension funds. An examination of the 
businessman’s ethics in general was also made. Although 
the NAIC produced an admirable code of ethics in Decem- 
ber, 1957, it was revealed to be considerably ineffective 
insofar as it has been accepted only by the states of New 
York and New Jersey. Thus it was shown that much work 
remains to be done by groups representing management 
and the insurance industry to secure higher ethical stand- 
ards in the administration of these funds. 

Finally, the need to acquire the virtue of social justice, 
without which the conflict between the individual’s interést 
and that of the public will not be resolved, was stressed. 
Microfilm $6.30; Xerox $22.30. 495 pages. 








SOME EFFECTS OF INFORMATION 
DISTRIBUTION, GROUP SIZE, AND 
PARTICIPATION ON GROUP PROBLEM SOLVING 


(Order No. 61-4153) 


Donald Eugene Porter, Ph.D. 
Stanford University, 1961 


There are many situations in which knowledge is of 
little use if it cannot be effectively transmitted to others. 
A particular instance is a committee that must share the 
information possessed by its members in order to solve a 
problem or decide upon a policy. 

This is a common situation in many organizations. 
A large and complex organization of necessity distributes 
its managerial responsibilities over a wide variety of spe- 
cialized functions. This formal separation of areas of 
activity is a convenience since many problems can be 
solved without involving all of the different managerial 
functions directly. Often, however, broader questions arise 
and for these the widest base of experience and information 
is required. In practice, this means that several persons, 
each particularly knowledgeable in his area of responsi- 
bility, try to bring their experience to bear on the common 
problem. 

The difficulties that may beset such a group are many. 
This laboratory experiment was concerned with a partic- 
ular one: the ability of a group to make use of the infor- 


- mation possessed by its own members. The variables 


chosen for study were: (1) the distribution of information 
in the group; (2) the size of the group; (3) the distribution 
of participation in the group; and (4) the total amount of 
participation in various groups. 

The following hypotheses were developed: 

I. The larger the problem solving group, the better 
will be the group problem solving performance (each person 
having all necessary information). 

Il. The performance of problem solving groups will 
be better for those groups in which each member has ac- 
cess to all necessary problem information than for those 
in which each individual has only part of the necessary in- 
formation. 

Ill. The smaller the group sharing a constant amount 
of problem information, the better will be the group prob- 
lem solving performance. 

IV. The greater the participation of the individual 
group member, the better will be his performance on a 
test of his problem knowledge. 

V. The greater the total amount of talking in the group, 
the better will be the group average performance on a test 
of individual problem knowledge. 

VI. The greater the problem knowledge possessed by 
the problem solving group, the greater the loss in trans- 
mission to an outside group. 

A maze type problem was devised to test these hypoth- 
eses. The problem was divisible into 24 parts so that any 
number of parts could be given to each group member. 
Each group was seated at a table constructed in such a way 
that each member could see all others, but could not see 
what information each of the others possessed. 

All members were encouraged to talk freely during the 
thirty-minute problem solving period. Conversation was 
tape recorded. The amount of talking by each man was re- 
corded on a special timer. Each man was asked to write 
clearly the solution, and then was tested for problem 
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knowledge. The written messages were given to others, 
who were also tested with the same test, to determine how 
well the information could be transmitted. A total of 398 
persons were used, in groups of size two, four, and eight. 

Four mathematical models of group performance and 
participation were tested with the data. The over-all re- 
sults follow: 

1. Hypothesis I was confirmed for groups of size two 
to eight. 

2. Hypothesis II was confirmed for four and eight man 
groups. Two man groups showed no difference, since none 
could solve the problem. 

3. Hypothesis III was not confirmed, since no group 
sharing the information ever solved the problem. 

4. Hypothesis IV was not confirmed, since members of 
each group tended to perform very similarly. 

5. Hypothesis V was strongly confirmed. 

6. Hypothesis VI was confirmed. 

In summary, information distribution, group size, and 
group talkativeness were shown to markedly affect the per- 
formance of problem solving groups. 

Microfilm $2.75; Xerox $7.80. 168 pages. 


A STUDY OF THE FIRM’S 
ADVERTISING EXPENDITURE 


(Order No. 61-4376) 


Donald Beam Shuford, Ph.D. 
University of Illinois, 1961 


This study deals with the analysis of the individual 
firm’s advertising expenditure. The advertising expendi- 
tures of a large sample of leading advertisers in the United 
States are examined for possible generalizations concern- 
ing the actual behavior of firms with respect to their ad- 
vertising expenditures. The analysis is continued on a 
finer level when a number of representative industries are 
chosen from the sample and emphasis is placed on exam- 
ination of the firm’s behavior relative to that of its com- 
petitors in the industry. 

An approach to the basic problem of advertising ex- 
penditure research, the determination of the effectiveness 
of a firm’s advertising expenditure, is suggested. A math- 
ematical model is presented which furnishes a theoretical 
explanation of the position of the firm’s advertising ex- 
penditure in its market context and provides a framework 
within which an econometric model can be constructed. 

In view of the impracticability of controlled research, a 
multivariate statistical approach is suggested as the method, 
and as perhaps the only method, of discovering the relation- 
ships involved. 

An empirical examination is made of the auto industry 
which provides an example of the use of the model and the 
kind of results obtainable. In this multivariate statistical 
approach, events are observed in their natural setting; and, 
by analysis of relations in the measurements, an attempt 
is made to isolate the particular relationship of the adver- 
tising expenditure from other interacting relations. Ac- 
tually, the effectiveness of a number of other factors is 
also determined by the analysis. The appendix presents 
five years of sales and advertising expenditure data for 





277 leading United States advertisers and should prove a 
useful appendage to researchers. 
Microfilm $2.75; Xerox $7.20. 151 pages. 


A STUDY OF ENGINEERS’ UNIONS AND 
THEIR ACCOMPLISHMENTS 


(Order No. 61-4007) 


Louis Joseph Shuster, D.B.A. 
University of Washington, 1961 


Chairman: Theodore A, Barnowe 


The utilization of increasing numbers of technical en- 
gineers by American industry during past decades has 
brought about significant changes in their occupational 
activities and their socio-economic status. Many engineer- 
ing employees, dissatisfied with job conditions which failed 
to provide fulfillment of their individual needs and con- 
cerned over the loss of their economic and professional 
status, have turned to collective bargaining and unionism. 
Originating in the thirties, the engineering union movement 
has grown substantially during the past two decades. Al- 
though sanctioned by the Taft-Hartley Act, the formation 
of unions among engineers has been resisted by the pro- 
fessional engineering societies and by employers. The im- 
plications of unionism for engineers and for their employ- 
ers have been examined by others; this study elected to 
appraise the effectiveness of engineers’ unions in repre- 
senting engineers employed in American industry. 

Examination of the constitutional objectives of engi- 
neers’ unions and comparison of these with objectives formu- 
lated by industrial unions provided a synthesis of engineer 
union goals. Engineers’ unions propose to “unite engineer- 
ing personnel into collective bargaining units” and to “ad- 
vance their economic and professional status.” Their 
constitutional documents also evidenced an intent to “serve 
mankind” and to “further the engineering profession.” 

In the main these objectives appeared to be oriented to 
professional values and overlooked the essential socio- 
economic obligations of these organizations. 

Analysis of the collective bargaining agreements nego- 
tiated by engineers’ unions during 1957 and 1958 and those 
negotiated by industrial unions with the same employers 
provided a basis for assessing engineer union accomplish- 
ments. Wage benefits negotiated by the two union groups 
were approximately equal and left the relative economic 
position of the unionized engineers largely unchanged. Al- 
though a number of “professional” benefits were included 
in the engineer union agreements, these appeared to repre- 
sent only limited achievements in advancing the profes- 
sional status of each union’s members. Holiday, vacation, 
health and welfare, and leave-of-absence benefits were 
found to be substantially similar in the two sets of agree- 
ments. Differences appeared primarily in layoff procedures 
and in union security provisions. Most engineer union 
agreements emphasized ability and performance rather 
than seniority as layoff determinants. The absence of ad- 
vanced forms of union security in the agreements nego- 
tiated by most engineers’ unions appeared as a significant 
factor inthis evaluation oftheir bargaining effectiveness. 
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A survey of the opinions of members of three engi- 
neers’ unions indicated that many unionized engineers con- 
sidered their salaries and other economic and professional 
benefits to be inadequate. Many also appeared to be un- 
aware of the details of various job factors. However, 
many members felt that their union’s efforts had improved 
their economic position. On the other hand, substantial 
numbers of engineers offered opinions which suggested 
that they had little confidence in their union’s ability to 
bargain successfully with management. Their adverse 
attitudes toward the use of grievance procedures, strikes, 
experienced contract-negotiators, and compulsory mem- 
bership requirements appeared as restraints upon the bar- 
gaining effectiveness of these unions. 

The limited effectiveness of engineers’ unions in rep- 
resenting engineers in industry was attributed to a number 
of factors. As a result of conditions which favor inter- 
changeability and mobility among engineers, their unions 
are prevented from establishing effective job control. Lack 
of member’ interest in union accomplishments and the un- 
willingness of most engineers to support practical bargain- 
ing strategies also limits the ability of these organizations 
to apply pressure upon employers. Until these restrictions 
can be relieved or effective substitutes developed, engi- 
neers’ unions probably will find their bargaining position 
inhibited. This consequence should not give employers 
license to disregard the significance of adequate job satis- 
factions for engineers to their productivity. 

Microfilm $3.00; Xerox $10.60. 232 pages. 
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University of Washington, 1961 


Chairman: Austin Grimshaw 


The moonlighter, a wage or salary worker who regu- 
larly earns income from a second occupation, has become 
an enigma to business, government, and union administra- 
tors. The incidence of moonlighting among American work- 
ers increased between 1950 and 1958, and many writers 
expect further increases if work weeks continue to be 
shortened. Critics charge that moonlighters are likely to 
be inefficient, apathetic towards employers’ or unions’ 
objectives, and beset by conflicts of interest. Some exec- 
utives have attempted to formulate policies which prohibit, 
discourage, or regulate dual employment among members 
of their organizations, but their efforts have been ham- 
pered by lack of information about the characteristics, 
motives, practices, and performances of men who hold two 
jobs concurrently. 

Empirical data about moonlighters, their practices, 
and their rationale for multiple jobholding were developed 
from interviews with 150 dually-employed workers who 
resided within a forty mile radius of Seattle, Washington. 
A majority of these individuals were chosen at random 
from rosters of airline flight personnel, policemen, and 





public school teachers. However, fifty-six primary occu- 
pations were represented in the sample. 

Quantitative data about respondents’ socio-economic 
characteristics and employment practices were distributed 
by occupational classes and arrayed by quartiles; then 
each case was analyzed according to Maslow’s hierarchy 
of motives for work. 

The sample’s socio-economic characteristics and oc- 
cupational practices were far from uniform. Interviewees 
tended to be younger and better educated than the typical 
U. S. worker. Their forty-hour median work week was not 
unusually short, and their median primary income exceeded 
that for U. S. families of equal size (4.31 members); yet, 
a majority of them had devoted from 16 to 48 hours weekly 
to second occupations for at least 6 years--about as long 
as they had held their primary jobs. Their supplemental 
occupations--typically, service activities--added from 
$480 to $20,000 (median, $1,600) to their annual family in- 
comes. 

Respondents expected to gratify certain minimal needs 
by working. When they were unable to meet such needs 
through their primary occupations, they turned to moon- 
lighting. Those with relatively-low primary incomes 
tended to have unsatisfied physiological or status goals; 
those with inadequate sick leave, insurance, pensions, or 
job security were likely to value the security of supple- 
mental jobs; others (particularly public employees) were 
likely to have aspirations for status goods. Status and 
security motives were encountered most frequently. So- 
ciability and idealistic motives were not uncommon, but 
they appeared to derive more from age, social class, 
family life, or religious preferences than from primary 
job deficiencies. 

Administrators should proceed cautiously in attempting 
to prevent or reduce moonlighting in their organizations. 
Prohibitive rules seemed to drive moonlighters “under- 
ground.” Attempts to gratify need-deficiencies of the mag- 
nitude displayed by respondents would be expensive if not 
fruitless. 

Employers might consider accepting, or even condoning, 
moonlighting. Most interviewees had excellent records of 
attendance, energy, health, and advancement in their pri- 
mary occupations. Conflicts of interest were rare. Moon- 
lighters would be less dependent upon one employer and, 
therefore, might be expected to demand fewer fringe bene- 
fits than non-moonlighters. 

Labor unions could expect fewer benefits from moon- 
lighting than employers. Members who held second jobs 
often worked as “scabs” or joined rival unions. But some 
unions marshaled members’ support by accepting dual em- 
ployment. Other unions increased their memberships and 
incomes by welcoming part-time workers. Perhaps em- 
ployers could gain a supply of relatively-cheap, tractible, 
emergency labor by following similar practices. 

Microfilm $7.15; Xerox $25.45. 561 pages. 
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INNOVATING MARKETING STRATEGIES IN 
SELECTED SERVICE INDUSTRIES 


(Order No. 61-4168) 


Nick Spiro Vidalakis, Ph.D. 
Stanford University, 1961 


The general problem area with which this study deals 
is briefly as follows. Service industries are characterized 
by increasing costs and prices, a high labor component 
with relatively low productivity, scanty automation, a pau- 
city of research, and inadequate creativity. These factors 
combine to produce a serious drain on the economy, thus 
presenting a challenge that means be developed to help 
solve these problems. The dissertation deals with this 
challenge by analyzing and evaluating methods of reducing 
costs throughout the marketing channels in selected serv- 
ice industries. Emphasis is placed on financial parame- 
ters of innovating techniques. 

The methodology for this project included detailed lLit- 
erature surveys; mail surveys of various service busi- 
nesses; intensive case studies of several firms in the 
laundry, restaurant, and dry cleaning industries; and ex- 
tensive consumer questionnaire surveys. In writing the 
dissertation, the procedure used is to first give a general 
background on service industries. This is followed by a 
comparative evaluation of traditional and innovating busi- 
ness methods, aimed at financially quantifying relative ef- 
ficiencies and advantages. Finally, the techniques and 
principles conducive to saving and efficiency are crystal- 
lized, and their applicability is demonstrated. 

The results of this study provide the following contribu- 
tions to knowledge. The nature and magnitude of numerous 
problems facing service industries are outlined. The study 
also contains a myriad of descriptive and financial data 
for the specific industries studied. A scheme is developed 
for quantifying saving and efficiency for each echelon in 
the marketing channel. This is helpful in analyzing and 
comparing alternative methods of producing a good or serv- 
ice. 

One of the major contributions of this project is the 
creation of a model of innovating marketing strategies. 

It is based on a synthesis of sound theoretical principles 
and practical business techniques. The model embraces 
every element necessary in planning, organizing, and oper- 
ating each echelon and institution within the marketing 
channel. This conceptual guidance system begins with the 
inception of a given idea, outlines the various stages of 
development, and ends with the final step where the good 
or service is ready for consumption. Its soundness is 
somewhat tested by specific applications made in and re- 
ported from actual business situations. 

The over-all conclusions of this study are briefly out- 
lined below. 

The problems enumerated which presently face service 
industries were found to be real and to be serious threats 
to the continued health and growth of the economy. 

It is possible to realize significant savings in many 
traditional industries by the creative application of inno- 
vating marketing strategies. 

The following six principles and techniques were found 
to be primarily responsible for the savings and advantages 
realized by the innovating industries studied: coin opera- 
tion; self service; labor-saving, cost-reduction logic 
study; technological innovation, automation; creative 





change; and package franchising. These all appear to have 
general applicability. 

Some system of guidance is necessary for the long- 
range success of any given endeavor, particularly when a 
scheme of national distribution is involved. In spite of this, 
it appears that the present existence and use of sophisti- 
cated guidance systems are limited. The model of inno- 
vating marketing strategies set forth in this dissertation 
is one noteworthy example of a sound model for guidance. 
It seems to have widespread applicability for planning, or- 
ganizing, and operating various types of ventures. 

Microfilm $8.65; Xerox $30.85. 683 pages. 
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Winston Clingan Beard, Ph.D. 
University of Illinois, 1961 


In 1957, the Sixty- First General Assembly of Arkansas 
considered a bill that would require life insurance compan- 
ies doing business in the state to invest seventy-five per 
cent of their Arkansas reserves in designated Arkansas 
securities. The bill, patterned closely after the 1907 
Robertson Law of Texas, did not pass. 

This thesis attempts to determine the effects of such a 
law on the economy of Arkansas and on the economy of the 
nation as a whole if it were to become law in a large num- 
ber of states. In order to arrive at a policy recommenda- 
tion concerning compulsory investment legislation, this 
thesis (1) reviews the justification for and history of state 
regulation of life insurance companies, (2) examines the 
effects on Texas of its compulsory investment law, (3) ana- 
lyzes the life insurance industry’s investment patterns by 
type of security and by general geographic region, with 
emphasis on Arkansas in particular, (4) examines the in- 
vestment policies and practices of life insurance compan- 
ies that account for existing investment patterns, and 
(5) draws conclusions as to the probable effects of com- 
pulsory investment legislation upon the economies of the 
United States in general and of Arkansas in particular and 
on life insurance companies and their policyholders. 

Several conclusions are drawn. First, life insurance 
companies as a group are not contributing to an outflow of 
funds from Arkansas. The sum of their policy payments, 
local expenses, and net change in investments in the state 
exceeded their premium collections by some $159 million 
from 1946 through 1957. Furthermore, the investments in 
Arkansas of the industry more than meet the requirements 
of the proposed bill; and investment policies and practices 
account for some individual companies’ falling below the 
minimum. 

Second, the life insurance industry as a whole does not 
appear to be overlooking any significant number of invest- 
ment opportunities in Arkansas that meet the legal 
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requirements on investments and the companies’ own in- 
vestment standards. On the contrary, there is reason to 
believe that some support for the proposal came from 
those wanting to “encourage” companies to invest in cer- 
tain types of projects considered important to the state’s 
economic development program but not meeting the in- 
vestment standards of most life insurance companies. 

Third, if the law were successful in accomplishing its 
objective in Arkansas, it would cause a decline in the eco- 
nomic welfare of other states. No judgment is made as 
to whether Arkansas’ possible gain would compensate in 
the national economy for the lessening of welfare in other 
states. 

Fourth, any increase in the supply of financial capital 
that might result would not end up in projects which would 
be of most benefit to the economic development of the 
state. 

Fifth, a compulsory investment law in Arkansas would 
not result in any significant increase in the supply of cap- 
ital in the state. This conclusion is based on the following: 
first, the enactment of the law would lead to the withdrawal 
from Arkansas of several out-of-state life insurance com- 
panies; second, if withdrawals did not occur, similar laws 
would be passed by other states; third, if compulsory in- 
vestment statutes as such were not enacted by other states, 
they would resort to retaliatory legislation directed at life 
insurance companies domiciled in Arkansas; fourth, this 
restriction upon the investment policies of life insurance 
companies would be one negative factor in the “business 
climate” picture the state is trying to create in its eco- 
nomic development program. 

Therefore, the policy recommendation is that neither 
Arkansas nor any other state should restrict the invest- 
ment policies of life insurance companies through com- 
pulsory investment legislation. 


Microfilm $2.75; Xerox $6.60. 137 pages. 


THE FISCAL HISTORY OF VIRGINIA 
FROM 1860 TO 1870 


(Order No. 61-4548) 


George Wood Jennings, Ph.D. 
University of Virginia, 1961 


By 1860, the influence of the growing middle class of 
Western Virginia was found in both the tax and spending 
laws of Virginia. There was a definite movement to spread 
the costs and benefits of government to all citizens of the 
state. The majority of Virginia policy makers considered 
state participation with private enterprise in building public 
improvements a proper role of government. In 1860, State 
ownership of stock in such enterprises as railroad and 
canal companies amounted to more than $35 million. The 
location of these facilities was often the result of political 
pressures rather than market forces. 

By 1861, sectionalism which had plagued Virginia for 
generations had been resolved into a dispute between the 
aristocratic property owners of Eastern Virginia and the 
middle class citizens of Western Virginia. Eastern Vir- 
ginians secured constitutional provisions granting tax ex- 
emptions on slave children under twelve and low taxes on 
adult slaves. Because other taxable property was taxed 


according to the ad valorem principle Western Virginians 
resented taxes on their capital while Eastern Virginians 
enjoyed concessions. Also, most public improvements in 
which the State participated were located in the East. 
Furthermore, economic, political and religious conditions 
of Western Virginia made citizens there natural allies of 
states to the north and west while conditions in Eastern 
Virginia made citizens there natural confederates of states 
to the south. Consequently, when Virginia citizens had to 
choose between the Union and the Confederacy, the State’s 
dismemberment quickly followed and the defecting citizens 
formed the new State of West Virginia. 

Despite the tremendous loss of real wealth, throughout 
the Civil War Virginia kept its finances in a surprisingly 
sound condition. Yields from income and license taxes 
were large because rampant inflation swept the state while 
the government paid less than market value for goods and 
services it used. Large surpluses enabled the Legislature 
in 1864 to declare a one-year moratorium on taxes. 

Virginia financed its Civil War operations principally 
by taxation and short term debts. Virginia Treasury notes 
were hoarded while Confederate notes circulated with ever 
increasing velocity. During the war the State’s chief fiscal 
officer, the Auditor of Public Accounts, replaced Legisla- 
tive committees in preparing estimates of income and ex- 
penditures and in recommending needed changes in fiscal 
laws. Previously these duties were performed by legisla- 
tive committees. 


The Reconstruction 


By act of Congress, Civil War debts were declared null 
and void. However, between 1865 and 1870, the prewar 
debt weighed heavily on the destitute Commonwealth. Ac- 
crued interest was funded several times. Though there 
was no long term state borrowing during the Reconstruc- 
tion, by 1870, the debt amounted to almost $45 million. 

Throughout the Reconstruction Virginia was governed 
by conservative military commanders and at no time did 
the Radicals gain control of the State government. How- 
ever, Radicals did frame the Constitution of 1867-68. 

As finally adopted, this Constitution represented great 
progress in the tax and spending policies of Virginia. The 
errors it contained were eliminated by amendments but 
improvements it made in Virginia’s fiscal system have 
endured through the years. The State’s fiscal system was 
more favorable to the development of a free market economy 
after the adoption of this Constitution than before. Also, 
Ante Bellum practices such as granting tax concessions to 








slave owners and equity participation by the State in public 
improvements were prohibited. Finally, the new Constitu- 
tion required the re-assessment of property every five 
years; it limited the rate of the capitation tax, and, it pro- 
hibited the contracting by the State for debt except under 
stringent conditions. As Virginia entered the decade of 
the 1870’s, the problem facing its Legislature was: How 
can Virginia pay interest and principal on the public debt 
and conduct the functions required by its new constitution? 
Microfilm $3.45; Xerox $12.15. 266 pages. 
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TAX POLICY AND ECONOMIC DEVELOPMENT 
IN INDIA WITH SPECIAL REFERENCE TO 
THE 1954-1959 TAX REFORMS 


(Order No. 61-4460) 


H. R. Machiraju, Ph.D. 
Indiana University, 1961 


An underdeveloped country going through the process 
of development should devise a development policy based 
on an understanding of its economic problem. The various 
aspects of national economic policy should then be inte- 
grated with the development policy to attain with the max- 
imum speed the national economic objectives. 

An analysis of the Indian economic problem shows that 
the country could attain a greater growth rate than is con- 
ceived as possible at present. There are unutilized re- 
sources and skills. But the potential resources are not 
exploited because social attitudes hinder the reaching of 
development decisions. The problem for development 
policy and a tax policy based on it is to bring latent re- 
sources into play for purposes of development. 

The integration of development policy and tax policy 
would mean adoption of discriminatory taxation to modify 
social attitudes; and it would also necessitate some rec- 
onciliation between the objectives of egalitarian society 
and the promotion of private economic activity. Such pol- 
icies could foster an expanded tax base, thus assuring ade- 
quate revenue, and at the same time promote economic 
stability and growth. 

The development policy of the government assumes 
that capital is the key to economic development. Preoc- 
cupation with public investment has led to a maximum ef- 
fort to raise tax revenues, ignoring the disincentive effects 
of this on the willingness of individuals to put forth eco- 
nomic effort. 

The reform of the tax system undertaken by the govern- 
ment subsequent to 1954, has not improved the tax struc- 
ture from the point of view of mobilizing resources for 
development. Basically, the tax structure remains as it 
was built by the British, for whom tax policy was merely 
an instrument to raise revenues. The refinements intro- 
duced into the tax structure since independence have been 
mainly in the direction of offering incentives to private 
investment and savings, and carrying further the egali- 
tarian principle in taxation. But the other provisions in 
the tax structure directed towards the realization of eco- 
nomic equality conflict with the incentive aspects. A rec- 
onciliation would be possible if economic inequalities were 
interpreted in terms of consumption. 

The tax structure that is envisaged here is oriented 
toward the present stage of India’s economic development. 
In general the complete implementation of Kaldor’s recom- 
mendations would not only make the tax structure equitable 
and efficient but would also promote private economic ef- 
fort. The proposals of Kaldor would modify the expendi- 
ture attitudes of the higher income groups and make risk 
capital and savings available. The expenditure attitudes 
of the middle income groups could be influenced by dis- 
criminatory taxation imposed in the form of exempting 
desirable investment. The attitudes toward land and prop- 
erty could be influenced by the levy of a transfer tax on 
urban land and buildings, and agricultural land. The pro- 
ducer attitudes of the cultivators could be influenced by 
reforming the land tax so that it is based on potential eco- 





nomic yield. Finally, the integration of local finance and 
development expenditure would bring people into direct 
and immediate contact with the possibilities of economic 
progress. Microfilm $4.55; Xerox $16.00. 355 pages. 


AN ANALYSIS OF ALTERNATIVE METHODS OF 
FOREST TAXATION: THEIR EFFECTS ON REAL 
FOREST INVESTMENT AND SOCIAL VALUE YIELDS 
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Richard William Trestrail, Ph.D. 
University of Washington, 1961 


Chairman: James A. Crutchfield 


Until World War II, the supply of virgin timber in the 
United States had precluded extensive real private invest- 
ment in growing trees as acrop. The cost of production 
exceeded the price at which stumpage could be purchased. 
Nonetheless, the depletion of virgin forests, destructive 
fires in the wake of logging, periodic dire predictions of 
impending “timber famine,” and other factors, led many 
ardent conservationists to seek out and attempt elimina- 
tion of the “barriers” to real private investment in grow- 
ing forests. One of the consequences has been an almost 
universal condemnation of the general property tax in 
forest economic literature. It has rested primarily ona 
supposed theoretical deficiency of the property tax when 
applied to growing forests, and hinges on their unique 
micro-economic nature. Another consequence has been a 
legacy of proposals advocating various modifications of 
the property tax, or its replacement with alternative meth- 
ods of taxation, in the special case of growing forests. 

A third has been the enactment of special forest tax legis- 
lation to modify or replace the property tax in many of 
the states. 

Following World War II, the advisability of modifying 
or replacing the property tax in the case of forests ceased 
to be primarily a matter of academic interest. Substantial 
and continuing real private forest investment had become 
a reality in the United States, at least in the regions best 
suited to timber growth. Therefore, this study was under- 
taken to examine the theoretical justification for abandon- 
ment of the property tax in the special case of forests; to 
determine the real investment effects of it and alternative 
methods of forest taxation; and to examine the effects to 
be expected from adoption of alternative taxation proposals 
on the yield of social values not subject to capture by the 
owner in the market. 

Chapter One develops the origin and general nature of 
the problem. 

Chapter Two consists of an examination of the micro- 
economic nature of a forest. It serves as a foundation for 
the succeeding analysis. 

Chapter Three examines the theoretical justification 
for modification or abandonment of the property tax in the 
special case of forests, and under the assumption of equal- 
ity of social and private costs and revenues. The theoret- 
ical condemnation of the property tax when applied to grow- 
ing forests is found to be untenable under the stated 
assumption. 
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Chapter Four develops the real private investment ef- 
fects to be expected from adoption of alternative proposals 
commonly advocated for use in lieu of the unmodified prop- 
erty tax in the case of growing forests. It concludes that 
the general tendency of all such proposals would be to in- 
crease real private forest investment. 

Chapter Five examines the effects to be expected from 
increased private forest investment on the major social 
value yields which are not subject to capture by a private 
owner. The analysis indicates that the changes in these 
yields, if at all significant, will be negative in the usual 
case. 

Chapter Six is devoted to a brief examination of exist- 
ing state forest tax legislation which has been enacted to 
modify or serve in lieu of the property tax. 

Chapter Seven summarizes the major conclusions 
reached, and presents recommendations concerning forest 
tax policy and further research. 

Microfilm $2.75; Xerox $9.45. 206 pages. 


ECONOMICS, HISTORY 
ECONOMIC DEVELOPMENT OF IRAN UNDER 
THE REIGN OF REZA SHAH (1926-1941) 


(Order No. 61-3722) 


Ahmad Minai, Ph.D. 
The American University, 1961 


The purpose of this study is to survey the economic 
progress in Iran under the reign of Reza Shah the Great 
from 1925 to 1941. The period under study is of signifi- 
cance in the contemporary history of Iran because it pro- 
vides a background for the study of the socio-economic 
progress achieved during the later periods. The period 
also merits special attention because it was a turning point 
in the contemporary history of Iran and marked the begin- 
ning of an economic revival and of a reform in the entire 
administrative machinery of the Government. 

Although it is difficult to isolate the economic from the 
socio-political problems, the focus of attention in this 
study has been primarily on economic achievements with 
no special scrutiny of the socio-political issues. 

In the preparation of the study an historical approach 
has been used, in the absence of adequate data, to show 
(1) the economic and the political setting as well as the 
stage of development of natural and human resources at 
the outset, and (2) to show the extent of progress achieved 
at the end of the period. 

In the absence of a large private sector to effect eco- 
nomic development, the entire task was left to the Govern- 
ment. Accordingly, during the earlier part of the period 
under review until the early nineteen thirties, the efforts 
of the Government were devoted to the preparation of 
social overhead capital. From the nineteen thirties on- 
wards the Government industrialization program began 
and a number of consumer goods industries, such as the 
sugar, cotton-piece goods and cement industries, were 
established. 





The significance of the Government industrialization 
program lay in the fact that no foreign loan was incurred 
and that the whole program was financed from internal re- 
sources. 

The lack of statistics renders it virtually impossible 
to guage in aggregate terms the extent of economic devel- 
opment that took place in the relatively short period under 
study, nor is it possible to measure the extent of public 
and private investment andthe rate ofits return. Similarly, 
the distribution of labor in primary, secondary and tertiary 
categories and the progressive shift that took place from 
primary to secondary and subsequently to tertiary employ- 
ment cannot be accurately appraised. Nevertheless, the 
study demonstrates that the kind of economy that emerged 
at the end of the period was totally different from the econ- 
omy that existed in the early nineteen twenties. 

During the short span of fifteen years a superstructure 
for the economy was established. A centralized tax system 
and a unified administration came into being. Ports, docks, 
roads, railways, schools and a university were built. In- 
ternal security, juridical independence and tariff autonomy, 
all prerequisites for economic development, were estab- 
lished. 

The study indicates that, in the light of the historical 
background, the role of political process and of political 
motive was a great “engine of change” during this period 
of transition. In spite of the great economic progress 
achieved during the period under review, the lack of suf- 
ficient attention to the agricultural sector and the relative 
failure to develop human resources constituted major 
flaws in the industrialization program of the Government 
and slowed down the rate of economic development. 

Microfilm $3.05; Xerox $10.60. 235 pages. 
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Major Professor: William C. Bagley 


The dissertation presents results of an examination of 
the career of William Constable (1752-1803), merchant, 
land, and debt speculator. 

Chapter I covers Constable’s early mercantile training 
with the fur trading firm of Phyn & Ellice of Schenectady. 
He went to Detroit with John Porteous in 1769. In 1773 
the firm sent him to England. 

Chapter II discusses Constable’s return to America. 

In summer 1777, Constable established a Philadelphia con- 
cern. After the Americans took the city, Constable asso- 
ciated with Benedict Arnold in several highly questionable 
mercantile transactions. After Arnold’s treason, Con- 
stable was arrested and posted heavy bond for his “good 
behavior.” He served as aide-de-camp briefly for Gen- 
erals Muhlenberg and Lafayette. Returning to Philadelphia, 
Constable was elected a member of the Friendly Sons of 

St. Patrick. 
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Chapter III discusses Constable’s partnership with 
James Seagrove. The firm engaged in the European and 
West Indian trade. Constable held shares in privateers; 
his losses to enemy privateers were heavy. Insurance 
rates went prohibitively high. Illiquidity was a problem. 
Adapting to peace, Constable sought to have his vessels 
appear as English, French, or Spanish, as circumstances 
dictated. The Seagrove connection ended, Constable joined 
with Robert and Gouverneur Morris at New York. 

Chapter IV reveals the difficult environment in which 
the firm operated. For example, unprofitable prices pre- 
vailed; specie shortage continued. Constable’s activities 
with the New York Chamber of Commerce illustrate the 
merchant’s embracing of Federalism. 

Chapter V explains the general operations of the firm 
of Constable & Rucker. The house hoped to gain by Robert 
Morris’ tobacco contract with the Farmers-General of 
France. Rucker refused to accept drafts drawn on him 
from America and shattered the credit of Robert Morris. 

Constable & Rucker handled interest remittances for 
the United States to France and Holland. These contracts 
are explained in Chapter VI. The contracts with the Treas- 
ury Board put huge sums in Constable’s hands against 
which remittances need not be made for a year or more. 
William Duer, Secretary to the Board, arranged the nego- 
tiation and shared in the use of the funds. Duer, for ex- 
ample, secured a share in the second voyage of the Em- 
press of China. 

Chapter VII illustrates Constable’s role in the China 
trade. Obstacles confronting the Americans in this trade 
are discussed as well as steps Constable took to overcome 
them. The venture of the ship America, which Constable 
fitted out, is developed as an example of such voyages. 
Instructions for the supercargo appear as an appendix. 

Chapter VIII includes a discussion of the estimation 
of profitability which preceded a venture. Constable at- 
tempted to foresee probable demand. In making profit- 
ability estimates for particular voyages, Constable worked 
with simplifying assumptions. China voyages were com- 
plicated by the weight discrepancy of a given value of im- 
ports and exports. Alternative ways are revealed in which 
this problem was met. 

Chapter IX is an attempt to synthesize the role of the 
merchant in late 18th century America. An agrarian na- 
tion, middlemen were required to carry off the produce 
and return with manufactures and staple luxuries. Mer- 
chants provided other functions such as provision of media 
of exchange. The market structure in which firms com- 
peted is best seen, but imperfectly, as pure competition. 
The most typical organizational form was the partnership. 
Relation of the firm with its correspondents is discussed, 
as well as typical accounting records, and the settlement 
of obligations, both domestically and internationally. 

Microfilm $4.55; Xerox $16.00. 355 pages. 
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The economic growth of the United States did not pro- 
gress without serious interruption, but occurred in long 
swings, or Kuznets cycles, about twenty years in duration. 
Investigations of this feature in our history have thus far 
been chiefly limited to its domestic aspects. This study 
has attempted to fill that gap and examine the effects of 
Kuznets cycles on the American balance of payments. 

American international demands for goods reveal long 
swings systematically related to internal development as 
early as 1820. These long swings in imports have more 
violent amplitude than exports and the latter only randomly 
effect the timing and amplitude of 19th century long swings 
in the trade balance. During periods of rapid growth on 
the upswing of a domestic Kuznets cycle, the trade balance 
became progressively worse reflecting increasing excess 
demands for goods in the American market. These periods 
alternated with periods of progressive improvement when 
America was involved with protracted periods of domestic 
stagnation. 

This description, however, slights the importance of 
the export market in conditioning the pace of American de- 
velopment prior to the Civil War when exports also exhibit 
long secular swings. There is support in the present study 
for the view that early long swings were at least partially 
initiated by an endogenous lag of cotton expansion behind 





supply price. Nevertheless, after the Civil War exports 


do not reveal long swings, and generally they do not inter- 
fere with the singular importance of imports in producing 
swings in the trade balance. 

Concomitant with alternations in real growth, we should 
also anticipate variations in excess demands for real money 
balances. During periods of rapid growth, how was it pos- 
sible to finance both an increasingly unfavourable trade 
balance and excess demands for money (gold)? Prior to 
the Western gold discoveries and after Resumption, specie 
inflows reveal positive correlations with postulated excess 
demands for money and also with observed swings in the 
money stock; from 1879-1904, the external flow of gold 
was of prime importance in determining money supply ex- 
pansion. 

Alternations in the rate of commodity and gold import 
were financed by similar long waves in capital movements. 
Rapid development was accompanied by increasing capital 
imports; so sharp were these fluctuations that the trade 
balance was overshadowed by the flow of American se- 
curities abroad. From 1820-1913, about three- to four- 
fifths of all American securities accepted abroad, mainly 
in Great Britain, were either state and municipal bonds 
(most of which issued to finance transportation develop- 
ment) or railroad issues. Thus, increasing balance of 
payments deficits generated by rapid growth were financed 
by securities produced by systematic upsurges in trans- 
portation expansion. Expenditures made during rapid rail- 
road expansion contributed to the growth of aggregate de- 
mand on upswings; these upsurges in transportation 
development also generated a flow of securities which 
financed both our import surplus and increasing inflows 
of gold. Increasing gold inflow helped eliminate price 
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deflation or serious aggregate demand deficiencies which 
could have cut short these spurts of rapid growth. 

British balance of payments were also examined to 
compare the external movements of a chronic capital ex- 
porter with those of a net capital importer when both na- 
tions were undergoing internal long swings. Over the last 
half of the 19th century, the systematic Anglo-American 
inverse relation was very closely linked by the flow of 
goods, capital and people. Furthermore, it seems that this 
interaction had its source not in Great Britain but in the 
United States, and was connected both by waves in migra- 
tion, which eventually effected domestic activity in both 
nations, and by the direct effect of American import de- 
mand upon the British export industry. 

Microfilm $5.30; Xerox $18.70. 414 pages. 
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Throughout the history of the development of economic 
thought there has been the concept of secular stagnation. 
Modern economic theory has also inherited the controversy 
and has added very deep and complex systems of analysis 
which lead one to lean either towards secular stagnation 
or towards the continued, dynamic and upward growth of 
the capitalistic system. In modern times, Alvin H. Hansen 
and William J. Fellner are two of the outstanding propo- 
nents of stagnation and of dynamic, upward growth respec- 
tively. The dissertation analyzes the more basic writing 
of these men. 

The theories of Alvin Hansen and William Fellner are 
presented first in an expository manner. Then they are 
critically analyzed. The purpose of such a critical anal- 
ysis is to test the validity of the basic framework of these 
theories as much as is possible in relation to present theo- 
retical knowledge. 

Next, the dissertation proceeds to analyze the growth 
theories in relation to various isolated contributions of 
other authors so as to complete the framework of analysis 
and to shed more light upon the basic direction in which 
one might expect the economy to tend towards in the long 
run. 

The dissertation, for example, brings together the con- 
tributions of W. B. Reddaway, D. Hamberg, Thorstein 
Veblen, J. Steindl, and Marvin Frankel that form important 
contributions to the question involving the direction of sub- 
sequent secular economic growth. The dissertation at- 
tempts to show how the impediments introduced by these 
economists effect the secular direction of the economy. 
The discussion points out and analyses that it is indeed 
possible that such institutional factors may be the crucial 





factors in relation to secular growth. Such an analysis 
shows how these factors may contribute to economic stag- 
nation. Microfilm $3.05; Xerox $10.60. 235 pages. 
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The problem investigated in this dissertation was that 
of developing a generalized correlation coefficient for a 
model of linear simultaneous equations. Such a correlation 
coefficient was developed and it is called the trace corre- 
lation. The trace correlation is defined to be the trace of 
the identity matrix minus the matrix product of the inverse 
of the moment matrix of the endogenous variables in a 
multi-equation model postmultiplied by the moment matrix 
of unexplained residuals in the equation system, where this 
trace is then divided by the number of endogenous variables 
in the model. 

The procedure used to develop the trace correlation 
was that of a technique from classical multivariate anal- 
ysis, namely, canonical correlation theory. This was done 
by deriving the canonical correlations on two sets of vari- 
ables, when the two sets of variables were embedded in a 
linear simultaneous equation system. From this point of 
view the trace correlation may be regarded as the arith- 
metic average of the squared canonical correlations be- 
tween the endogenous and the exogenous variables of the 
equation system. 

The asymptotic variance of the trace correlation was 
developed under various assumptions as to the nature of 
the exogenous variables. The two main cases considered 
were where the exogenous variables were nonstochastic 
and where they had the multivariate normal distribution. 
These general results were then applied to the cases of 
the zero-order correlation coefficient and the multiple 
correlation coefficient and it was found that the asymptotic 
variances of these will differ according to the assumption 
made about the exogenous variables. 

Then the multi-equation analogues of partial correla- 
tion coefficients were developed. This was done by using 
canonical partial correlation theory. Canonical partial 
correlation coefficients are the canonical correlations be- 
tween two sets of variables which have been conditioned on 
a third set. Then partial trace correlation coefficients 
were defined as the arithmetic average of these squared 
canonical correlations. The partial trace correlations can 
be used as a measure of the amount of observed variation 
in the endogenous variables that has been explained by any 
subset of the exogenous variables, when the influence of 
the other exogenous variables is held constant. 

The conclusions reached in this dissertation were that 
generalized correlation and partial correlation coefficients 
for a system of simultaneous equations can be defined in 
such a way that they possess the traditional properties of 
correlation coefficients. This being the case they can then 
be used in a variety of ways in the evaluation of the per- 
formance of multi-equation models. 

Microfilm $2.75; Xerox $4.00. 75 pages. 
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This study attempts to present the theory of wages 
which was generally accepted in the first half of the Nine- 
teenth Century and attributed to the English Classical econ- 
omists, and to reveal at the same time the highly sensitive 
nature of wage theory to the social and economic environ- 
ment, and its influence upon subsequent institutional de- 
velopment. The approach centres on the explanation of 
the manner in which labour receives its share of the na- 
tional dividend in a period extremely active with public 
controversies connected with the wage question, and af- 
fecting the labour population. An attempt has been made 
to show the concern of the Classicists not only with the 
formulations of theoretical analyses explaining the laws 
governing economic activity, but also in their efforts to 
apply the newly accepted science of Political Economy to 
the problems demanding reform and improvement in the 
“progressing” industrial society. 

A short historical introduction to the period in which 
the theory of wages was dominant, covering from 1815 to 
approximately 1850, is presented. The discussion of wages 
by the Physiocrats and the Mercantalists is surveyed 
briefly to indicate the roots of the Classical theory in the 
past age. This is followed by the first systematic treat- 
ment of a theory of wages by Adam Smith. 

Chapter II analyzes in detail the wage doctrine pre- 
sented by Ricardo as a component of the distributive pat- 
tern for the whole economy. It emphasizes his preoccupa- 
tion with the laws of distribution of the relative shares of 


the aggregate income among the three ciasses of society 


in an “advancing” economy. In addition, as Ricardo’s 
closest contemporaries, the position of James Mill and 
Malthus on the theory of wages is elaborated, along with 
the point of difference between Ricardo and Malthus on the 
theory of value. 

The question of wages in the public controversies deal- 
ing with the Corn Laws and the Poor Laws is discussed in 
Chapters III and IV. An attempt is made in the former 
issue to show the theoretical foundation on which the prac- 
tical policy of repeal was based. The theory of wages 
which indicated the “natural” price of labour to be deter- 
mined by a “corn” subsistence, the Ricardian theory of 
rent which showed a conflict between the landlords and the 
rest of society, and which revealed the harmful effects of 
restriction, were adopted by the public as the basis of re- 
form and policy demands. The latter problem of the Poor 
Laws is another issue connected with the condition of the 
labouring population at this time. The effects of the system 
of wage supplements and the consequent reform is surveyed 
along with the opinions of the English Classicists on the 
question. The problem of technological unemployment due 
to the introduction of machinery and the need for state aid 
in a laissez-faire economy is discussed. 

The next section, Chapter V, presents the theories of 
wages formulated by the inheritors of the Ricardian Polit- 
ical Economy: Torrens, Senior, McCulloch, West, and 
Longfield. From this analysis we turn to two further prob- 
lems which presented themselves in this early industrial 
age, and which affected the condition of the labouring pop- 





ulation. First, the growth of trade union organization led 
to speculation on the economic effects of combinations and 
the desire to see how such a practical issue influenced the 
theoretical structure of distribution dealing with the rela- 
tive shares of the total produce. The other problem in an 
industrialized economy which demanded attention was the 
reform and improvement of working conditions in factories 
and the restrictions of hours of work for factory children. 

In Chapter VI the analysis of the wages-fund doctrine 
as presented by John Stuart Mill, including the recantation 
in 1869, closes the period of Classical domination. Mill’s 
dynamic theory of economic development and his views on 
the stationary state and the future of society follows. 

The study indicates the passing of the Classical School 
in Chapter VII, by examining the defence of the wages-fund 
doctrine under J. E. Cairnes, and by presenting the dis- 
senting voices of the pre-Marxian English Socialists as 
critics of the prevailing ideas on competition, exchange, 
private property, and distribution. The closing of the dis- 
cussion of the Classical wage theory ends with an exam- 
ination of labour and wages in the Marxian theory of ex- 
ploitation and capitalist development. The origin of modern 
doctrine is indicated by briefly discussing the development 
of the marginal productivity theory. 

In conclusion, a summary view of the Classical theory 
and the position of the Classical economists in public con- 
troversies is noted, along with indications of the state of 
current wage theory. 
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This study is devoted to the verification and analysis, 
on the basis of Japanese data, of the hypothesis that wage 
differentials tend to narrow secularly with economic prog- 
ress and that they vary in the short run in close associa- 
tion with variations in general economic conditions. It con- 
sists of two major parts preceded by an introduction and 
followed by a conclusion and statistical appendices. 

The Introduction summarizes the essential points of 
Professor M. W. Reder’s theory of occupational wage dif- 
ferentials and generalizes it into an analytical tool appli- 
cable to other dimensions of wage differentials. 

Part One presents a unified and comprehensive descrip- 
tion of Japanese wages and wage differentials for the period 
of 1881 to 1959. These are compared with analogous U. S. 
wage differentials. Six dimensions of wage differentials, 
which follow the classification by Professor L. G. Reynolds, 
are described in six chapters followed by the seventh where 
findings of Part One are summarized. These dimensions 
are inter-sectoral (i.e., between agriculture and industry), 
inter-industry, occupational, personal, inter-firm, and geo- 
graphical. 

The main conclusions of Part One are: (1) there is no 
secular trend toward either widening or narrowing appli- 
cable to all the dimensions of wage differentials for the 
entire eighty-year period of Japanese economic development, 
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and (2) wage differentials asawhole recurrently narrowed 
and widened (or decreased and increased) in cycles with 
durations of fifteen to thirty years. 

Part Two, which consists of five chapters, searches 
for economic forces responsible for this behavior of wage 
differentials. Variations in trend-adjusted real economic 
conditions show cycles with durations of twenty to twenty- 
seven years, which are reminiscent of Professor S. Kuznets’ 
“secondary secular variations” and which roughly corre- 
spond to variations in wage differentials. It is also found 
that there is an inverse association of real wages on the 
one hand and output, employment, prices, money wages, or 
interest rates on the other when all are adjusted for their 
respective trends. The neo-classical theoretical expecta- 
tion of the inverse association of real wages with employ- 
ment is shown to be intimately related to the inverse as- 
sociation of wage differentials with economic conditions, 
and also to be consistent with the facts of Japanese eco- 
nomic development. 

The analysis relates the behavior of the inter-sectoral 
wage differential to variations in the aggregate demand, 
its differential impacts on industry and agriculture, and 
migration from agriculture to industry, finding inverse 
associations between the former and each and/or all of the 
latter. It also relates the inter-industry wage differentials 





to total industrial employment and employments in various 
industries. The last two chapters of Part II are devoted to 
an historical description of the evolution of Japanese labor 
markets with 2 view to demonstrating the working of de- 
mand and supply forces during the alternating phases of 
economic conditions and wage differentials. The analysis 
of labor turnover in Japanese industry finds a clear secular 
trend toward the reduction of labor turnover and the asso- 
ciation of high (or low) turnover with high (or low) employ- 
ment and hence with the narrewing (or widening) of wage 
differentials. 

In the conclusion, a theory of variations in wage differ- 
entials in interaction with the “Kuznets” cycles in economic 
conditions in the Japanese setting is formulated. As a par- 
tial answer to a question why wage differentials did not 
vary in response-to shorter-run business cycles but were 
related to much longer cycles of over twenty years, a 
multi-cycle schema of economic process based on differ- 
ences in response time among various markets to stimuli 
of diverse sources is suggested. Thus, this study, starting 
out with a modest aim of collecting whatever materials 
are available on Japanese wages and wage differentials, 
ends up as a prolegomena to a much more ambitious schema 
of general economic process in its entirety. 
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READING ABILITY FOR HIGH SCHOOL 
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University of Oregon, 1961 


Adviser: J. F. Rummel 


The purpose of the study was to test the hypothesis that 
there is a general reading grade below which success in 
high school achievement is unlikely. Answers were sought 
to three specific questions: 


1) What level of reading as measured by a standardized 
test may be established as one below which academic 
success at the secondary school level (especially in 
the 9th and 11th grades) is unlikely? 


To what extent is it crucial that a student maintain 
a good general reading ability for achieving in the 
basic academic subjects at ninth and eleventh grade 
levels? 


How much is an eleventh-grade student reading at 
ninth-grade level handicapped in academic achieve- 
ment as compared with a ninth-grade student read- 
ing at seventh-grade level? 


This study involved 1550 high school students (830 in 
the ninth grade, and 720 in the eleventh grade) chosen at 
random from mathematics, English, science and social 
studies classes at the two grade levels (9 and 11) from 
each of the nine public comprehensive high schools in Port- 
land, Oregon. The students were separated into eight 
groups; mathematics, English, science and social studies 
at ninth and eleventh grade levels. 

The data used in this study included standardized test 
scores in reading, achievement, in mathematics, English, 
science and social studies, intelligence, and course marks. 
Reading achievement was assessed by the Stanford Achieve- 
ment Test which was administered by the classroom teach- 
ers and machine scored, and by three sub-tests on the Iowa 
Test of Educational Development which were administered 











at the ninth- and eleventh-grade levels. The average of 
the standard scores on the three sub-tests -- Test 5, Abil- 
ity to Interpret Reading Materials in the Social Studies; 
Test 6, Ability to Interpret Reading Materials inthe Natural 
Sciences; and Test 7, Ability to Interpret Literary Mate- 
rials -- was obtained for each student. The scores earned 
in mathematics, English, science, and social studies pro- 
vided one measure of achievement in each subject. 

The course marks assigned by the teachers were used 
as the criterion for success. One of the five marks (1, 2, 
3, 4, or 5) was recorded for each student. Marks 1, 2, and 
3 represented success, 4 was a passing mark, and 5 indi- 
cated failure in the subject. 

The first analysis was in terms of percentage of stu- 
dents in each group retarded two or more years below 
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grade placement level in reading, one year retarded, and 
not retarded. This was related to success, passing, and 
failure of the students in the eight groups. 


The findings were summarized as follows: 


1) The percentage of successful students increases 
with reading proficiency. 


2) Mathematics and science students at ninth-grade 
level appear to be more handicapped by a two-year 
reading retardation than do students in English and 
social studies. 


The second analysis was structured to answer the ques- 
tion of the extent to which it is crucial that a student main- 
tain good general reading ability in the four academic sub- 
jects at ninth and eleventh grade levels. Correlations 
between teachers’ course marks (success), reading scores, 
achievement scores, and intelligence test scores were all 
positive, but generally comparatively low, indicating that 
teachers’ marks in all of the courses were influenced by 
factors other than reading ability, mastery of the subject 
matter, or IQ. 

The analysis continued with examination of the central 
tendencies of the groups and testing the significance of dif- 
ferences between means. Significant differences were 
found to exist between the means of the groups at both 
grade levels. 


1) Science and mathematics groups generally differed 
from English and social studies groups. 


2) These differences were in reading proficiency and 
IQ in the same groups. At the ninth-grade level the 
science group was outstanding on both criteria. 

At the eleventh-grade level mathematics and science 
groups differed significantly from English and social 
studies groups. 


The means of teachers’ marks differed from group 
to group but not in the same order as the means of 
reading and intelligence test scores. 


At the ninth-grade level mathematics students were 
favored in course marks in all comparisons except 
that with the English group. 


At the eleventh-grade level the means of course 
marks in English, social studies, and science were 
greater than the mean in mathematics. 


The final analysis of the data was constructed to answer 
the question concerning the level of reading, as measured 
by a standardized reading test, which might be established 
as the one below which academic success at the secondary 
school level is unlikely. 

Keeping in mind the limitations of measurement, the 
marked differences between individuals and groups of in- 
dividuals, and the comparatively low correspondence of 
measures of success and achievement, prediction was ten- 
tatively made on the basis of regression equations. These 
were computed by using the course marks and reading 
grade as measured by the Stanford Achievement Test, and 
the approximate percentiles obtained from the Iowa test of 
reading abilities. 

The prediction equations based on the Stanford Achieve- 
ment Test in Reading, indicated that success in grade nine 
would be concomitant with tenth-grade reading in mathe- 
matics, eighth-grade reading in English, eleventh-grade 








reading in science, and ninth-grade reading in social stud- 
ies. Passing would be likely to occur even though the read- 
ing were as low as grade six in mathematics, grade four in 
English, grade nine in science and grade six in social stud- 
ies. In the eleventh-grade an eleventh-grade reading level 
appeared to correspond with success in all subjects. Pass- 
ing would probably occur even though general reading were 
as low as grade nine in mathematics, grade seven in Eng- 
lish, grade nine in science, and grade eight in social stud- 
ies. Students with scores below those predicted for pass- 
ing would have little chance of doing satisfactory course 
work. 

Based upon the three sub-tests of the Iowa Test of Edu- 
cational Development the composite percentile rank for 











reading concomitant with success in ninth-grade mathe- 
matics was 21, in English 21, in science 83, and in social 
studies 36. In grade eleven the percentile rank for reading 
corresponding with success in mathematics was 27, in Eng- 
lish 45, in science 57, and in social studies 45. 

It is believed this study further confirms the fact that 
reading for high school purposes has neither a simple nor 
a narrow definition and that, although there is concomitance 
between general reading proficiency and success in school 
work, it does not establish a causal relationship. It does 
appear, however, that instruction in the reading skills 
needed for acquiring information in a particular subject 
area is the proper province and obligation of the teacher 
in that subject area. 
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This was a study of existing and recommended pro- 
grams of unusual merit in social studies for academically 
talented pupils in high schools in the United States. 

A questionnaire dealing with the development, organi- 
zation, and administration of programs, selection and en- 
rollment of pupils, curriculum, special teachers, outstand- 
ing features and special gains, and suggested improvements 
was sent to 228 selected schools. Returns were received 
from 201 schools, and 140 were used. A check list based 
on the findings was submitted to a jury of specialists whose 
judgments helped to establish standards of good organiza- 
tion and implementation of social studies programs for 
academically talented high school students. 


Findings. (1) Most frequently reported administrative 
provisions were ability grouping, special classes, enrich- 
ment within the regular class, and advanced placement 
classes; also listed were summer programs, clubs or 
special interest groups, and elective courses. (2) About 
three fourths of the schools had initiated programs within 
the past five years; about one half contemplated expanding 
special programs. (3) Special classes in history, govern- 
ment, and economics were offered most frequently. 
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A three-year sequence was provided in about half of the 
programs. (4) Instruction in special courses emphasized 
more intensive effort by students and utilized extensive 
reading, independent research, and special use of the li- 
brary. (5) Written statements of program objectives were 
prepared in one third of the schools. (6) Less than half of 
the schools evaluated their special programs formally; 
those that did utilized tests, teacher observations, ques- 
tionnaires to parents and students, and pupils’ subsequent 
success in college. (7) Respondents observed that special 
programs created a stimulating class atmosphere, higher 
standards of accomplishment, and increased school morale. 


Conclusions. (1) The need for special programs in so- 
cial studies for academically talented students is well 
demonstrated. (2) Such programs are implemented by 
means of a multiple approach in identifying qualified stu- 
dents, instructional emphasis on intensive effort, partici- 
pation in national scholarship and testing programs, and 
teacher selection on the basis of competence in teaching 
a social science. (3) Special programs result in a better 
learning atmosphere, greater student effort, and improved 
school morale. (4) Existing curricular emphasis on history, 
government, and economics is subject to some question. 
(5) The strong endorsements of the specialists were not 
paralleled in actual practice in the following respects: 
creativity and early identification as selection criteria, 
courses emphasizing the Far East and Soviet Union, a 
three-year sequence, the lecture method of instruction, a 
different course of study for special students, and sys- 
tematic evaluation based on established objectives. 





Recommendations. (1) Special programs, carefully 
planned in terms of objectives, curriculum, and selection 
criteria for students and teachers, should be instituted for 
academically talented students in social studies. (2) Special 
curricular and administrative provisions should be deter- 
mined by individual school needs and should be planned in 
terms of criteria established in this and related studies. 

(3) Intensive study and high standards of achievement 
should be expected of students in special programs. 
Microfilm $3.55; Xerox $12.40. 275 pages. 





RELATIONS AMONG TEACHERS’ SELF 
PERCEPTIONS, EDUCATIONAL VIEWPOINTS, 
AND USE OF TEST RESULTS. 


(Order No. 61-4270) 
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Responses to three questionnaires administered to 412 
Illinois public school teachers were studied to determine 
the consistency that existed between personality traits, at- 
titudes, and behavior associated with the use of test re- 
sults. The questionnaires included a 24 item Self Percep- 
tion Check-list designed to give self-evaluations of 
personality traits, a 28 item Educational Viewpoints that 
measured teacher attitudes toward common school prac- 
tices and educational goals, and the 12 section Student 
Problem questionnaire that asked teachers to make a ten- 
tative guess as to the cause of a defined student problem, 





then to indicate the type and source of information needed 
to assist in the solution of the problem. These instruments 
had been used as a part of the Use of Test Results Study 
conducted by members of the University of Illinois staff. 

Responses to the first two questionnaires were used to 
obtain item inter-correlations used for the principal-axis 
factor analysis. Twenty-three factors which accounted 
for 64.238 percent of the variance were obtained from this 
analysis. Twenty of these factors were used for a varimax 
rotation. Hypothesis I: Variance among responses to the 
fifty-two items on the Self Perception Check-list and the 
Educational Viewpoints can be accounted for in a large part 
by a few psychologically interpretable factors, was sub- 
stantiated. 

The rotated factors were named: A - anxious introvert, 
B - situation directed, C - open-minded, D - security, ; 
E - pupil-oriented, F - self-sufficiency, G - educational 
traditionalism, H - acceptable answer giver, I - social in- 
adequacy, J - educational traditionalism-academic goals, 

K - argument avoiders, L - professional competence, 

M - information seekers, N - educational traditionalist- 
institution oriented, O - educational realist, P - educational 
critic, Q - knowledge seeker, R - educational individualist, 
S - academically oriented progressive, and T - accepted 
neuroticism. 

Factor scores were computed for each teacher on each 
of the twenty factors. These factor scores were then 
ranked in descending order on each factor. The responses 
given to the Student Problems sections given by the top 27 
and the bottom 27 percent for each factor were counted. 
The two groups were then compared for independence. 
Chi-squares were computed between frequencies obtained 
for the high and low groups for the working guesses, types 
of information desired, and the sources of that information 
for each of the 12 problems. These chi-square values were 
then used to determine the contingency coefficients between 
the two groups of responses. 

The last three hypotheses, tested by these chi-square 
computations and correlations were not supported statis- 
tically. These hypotheses were: II Patterns of responses 
given as working guesses to the Student Problems ques- 
tionnaire are related to the factors that define the self- 
perceptions and educational attitudes of teachers; III Types 
of information that teachers choose as helpful in solving 
student problems are related to the factors that define self- 
perceptions and attitudes; and IV Sources of information 
that would be used to obtain the needed information form 
patterns related to factors that define the self-perceptions 
and attitudes of teachers. A trend in the direction of hy- 
pothesis III was noted in that slightly more significant chi- 
square values were obtained than would be expected by 
chance.: 

Warranted conclusions were that the twenty factors did 
account for a major portion of the variance in the questions 
contained in the self-perception and attitude questionnaires 
and that these factors could be given psychological meaning. 
It was clearly evident that there was little or no relation- 
ship between the factor scores and the behavior required 
to respond to the Student Problems Questionnaire. Thus 
no consistency was found between personality and attitudes 
and the behavior required to answer the problem questions. 

Microfilm $2.75; Xerox $5.60. 111 pages. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 





EDUCATION 1461 





INDUSTRIAL ARTS IN THE PUBLIC SECONDARY 
SCHOOLS OF ALABAMA 
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William Milon Cooper, Ed.D. 
Auburn University, 1961 


Supervisor: Raymond H. White 


PURPOSE 


This study surveyed the place of industrial arts in 
modern education and made suggestions for improving or 
initiating industrial arts programs in secondary schools 
of Alabama. Specific phases were: (1) to develop a phi- 
losophy of industrial arts; (2) to determine the conditions 
in society that justify industrial arts experiences for sec- 
ondary age youth; (3) to determine the nature, extent, and 
scope of industrial arts program; (4) to develop and rec- 
ommend criteria for establishing, or developing, indus- 
trial arts programs; and (5) to develop guide lines to as- 
sist the school administrator to improve or to initiate 
industrial arts programs. 


PROCEDURE 


The writer located industrial arts programs in Ala- 
bama through school superintendents and personal con- 
tacts. After reading and analyzing the literature and re- 
search studies in industrial arts and in light of the theory 
developed from this reading, criteria to evaluate the in- 
dustrial arts programs were established. A questionnaire 
was developed and validated by a pilot study to secure in- 
formation about Alabama industrial arts programs. Of the 
164 secondary schools in Alabama who were sent question- 
naires, 157 or 95.7 per cent replied. 


FINDINGS 


1. The largest number of persons enrolled in industrial 
arts in Alabama were reported in the general shop pro- 
gram. This was predominantly on the junior high school 
level. 

2. There has been a decrease from 4.7 per cent of 
students in Alabama enrolled in industrial arts in 1948-49 
to a low of 2.74 per cent in the school year 1958-59. 

3. Of the 2.74 per cent of the secondary school chil- 
dren enrolled in industrial arts programs in Alabama, ap- 
proximately 80 per cent are enrolled in only three subject 
areas, general shop, woodworking, and mechanical drawing. 

4. There are 122 industrial arts teachers in the 58 
secondary schools offering industrial arts in Alabama. 

9. Many Alabama industrial arts teachers did not meet 
the desirable academic requirements, only 48.3 per cent 
of teachers in Alabama had a major in industrial arts. 

6. Few industrial arts shops in Alabama secondary 
schools were well designed and adequate for the program 
offered. Others were not adequate for a good industrial 
arts program and were in make-shift location and in poor 
condition. 

7. In many industrial arts programs the classes were 
overcrowded, classrooms were not adequately equipped, 
and the buildings were designed to accommodate students 
in only one or two areas of instruction. 





8. Approximately 50 per cent of the schools had an 
adequate supply of tools and equipment for the areas of in- 
struction offered. 


RECOMMENDATIONS 


1. That present industrial arts programs in Alabama 
secondary schools be expanded to provide a variety of ex- 
periences and activities necessary to meet the needs of 
students. 

2. That additional programs of industrial arts be es- 
tablished in the secondary schools of Alabama. 

3. That the Alabama State Department of Education 
provide a consultant for industrial arts education. 

4. That the State Department of Education develop cur- 
riculum guides in industrial arts education. 

5. That teachers be certified in industrial arts before 
they are permitted to teach industrial arts. 

6. That shop buildings be constructed to ensure a min- 
imum of adequate space. 

7. That in the selection of tools and equipment for the 
industrial arts program, safety features should be of pri- 
mary importance, quality should always be preferred as 
compared to quantity, medium weight equipment should be 
purchased, and machines should be designed and used for 
only one type of work. 

8. That additional state colleges develop programs for 
the preparation of industrial arts teachers. 

9. That state colleges provide workshops, conferences, 
consultant services, and other leadership techniques in de- 
veloping new industrial arts programs and improving exist- 
ing programs. 

10. That the guide lines established in Chapter V be fol- 
lowed in the establishing and expansion of industrial arts 
programs. Deviation from these guide lines should be 
allowed only when local condition demands. 
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This dissertation is an historical investigation of music 
education in the United States Air Force. It serves as an 
historical account of Air Force music before and after the 
Air Force became a separate branch of the armed serv- 
ices. So far as the author knows this is the only study 
which has been made on Air Force music education up to 
this time. 

Many of the facts and figures mentioned in this disserta- 
tion are not authenticated by any previously published doc- 
ument but are recorded here as first hand observations 
and experiences of the author. 

The first portion of the study is a history of military 
bands and music of early America, A brief background of 
European military music is given to show the influence of 
European music on American music. The duties of mu- 
sicians, as well as their pay and allowances, have been 
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recorded to show the contrast over the years. Along with 
military bands go songs which are synonymous with mil- 

itary music. The historical background of some of these 

well known songs is also recorded. 

The general condition of bands during World War II is 
discussed. This is followed by thumbnail histories of The 
U.S. Marine Band, The U.S. Navy Band, The U.S. Army 
Band, The U.S. Military Academy Band, The U.S. Naval 
Academy Band, and the U.S. Air Force Academy Band. 

Since Air Force music is of primary consideration 
throughout the study, an entire chapter has been devoted 
to The United States Air Force Band and its various com- 
ponent units. The chapter relates the growth and develop- 
ment of the band plus accounts of its many tours of foreign 
countries. : 

Another chapter is devoted to the training of Air Force 
musicians. The educational curriculum of the Bandsman 
School--USAF is given in the body of the dissertation. The 
appendix gives a detailed course outline of basic music 
subjects as they are taught at the Bandsman School--USAF. 

The study points up an obvious conclusion that the mis- 
sion of Air Force bands of today is in sharp contrast with 
the mission of military bands preceding World War II. 

It also reveals that the level of musicianship in the Air 
Force has risen to a professional standard and is no longer 
looked upon as a necessary evil. 

The question of how military music education will fit 
into the space age, will the peacetime mission of bands 
continue to increase in importance, and what improve- 
ments can be made in the music career program, remain 
to be answered by bandleaders of the future. 
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The main purpose of this study was to identify signifi- 
cant differences in selected areas between over-achieving 
and under-achieving ninth-grade students. In order to ob- 
tain the highest 100 over-achievers and the lowest 100 
under-achievers, each ninth-grade student in the six junior 
high schools of the Lubbock Public Schools, except those 
who had entered after the beginning of the 1959-60 school 
year, was ranked according to I.Q. The students were then 
ranked according to grades made during the first semester 
of the 1959-60 school term. A comparison of the two rank- 
ings yielded a sampling comprised of 107 males and 93 fe- 
males. 

Each student studied was also classified according to 
the variables of sex and social class. Social class status 
was determined through use of the Index of Social Position 
developed by Hollingshead and Redlich. By considering 
Classes I, II, and III as upper classes and Classes IV and 
V as lower classes, the distribution showed 106 students 
in upper classes and 94 in lower classes. 


The students were studied for differences in reading, 
study habits and attitudes, attendance, discipline, extra- 
curricular activities, out-of-school work, ambitions, the 
way they perceived themselves, their families, their 
schools, and their relations with others. The data per- 
taining to these areas were gathered through use of a ques- 
tionnaire, from school records, and from the Brown- 
Holtzman Survey of Study Habits and Attitudes, Iowa Silent 
Reading Test, Kuder Preference Record-Vocational, and 
SRA Youth Inventory. 


Findings and Conclusions 








Chi-square analysis was used in determining significant 
differences between over-achievers and under-achievers. 
In all instances, differences were considered significant at 
the 5 per cent level of confidence. 

Over-achievers were found to be superior in study 
habits and attitudes, amount of study, extra-curricular ac- 
tivities, computational, and clerical interest areas. Under- 
achievers were superior, relatively, in reading ability and 
awareness of abilities; they were absent from school more 
often, presented more discipline problems in school, and 
had more family problems. 

The upper classes were superior in reading ability, 
amount of study, extra-curricular activities, computational 
interests, had fewer absences, and presented fewer family 
problems; but created more discipline problems in school. 
Superiority of the lower classes was evident in study habits 
and attitudes and interest in outdoor activities. 

Males were superior in reading ability and scientific 
interests; but created more discipline and family prob- 
lems. Females participated more in extra-curricular ac- 
tivities and indicated more interest in the persuasive, lit- 
erary, and clerical fields, and had more absences from 
school. 

The variables of achievement, social class, and sex 
revealed no significant differences among the students in 
working outside school, relations with others, and prob- 
lems concerning themselves. 

Based on these findings, a summary of the main con- 
clusions follows: (1) car ownership was not a factor in 
achievement; (2) females from upper classes were the 
leaders in junior high school; (3) under-achieving males 
from upper classes were significantly superior in knowledge 
of word meanings; (4) students from lower classes had 
better study habits and attitudes; (5) working outside school 
was not a cause of under-achievement; (6) under-achieving 
males from upper classes caused more disciplinary prob- 
lems; (7) females were absent from school more than 
males; (8) over-achievers showed a preference for cler- 
ical fields; and (9) parents of under-achievers participated 
as often in school activities as parents of over-achievers. 


Implications 


The technique developed in this study may be used by 
school counselors or other guidance personnel in the identi- 
fication and analysis of each student’s abilities as a means 
of achieving more highly individualized instruction in school 
programs. Microfilm $2.75; Xerox $7.60. 161 pages. 
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ATTRITION AT SELECTED STATE 
COLLEGES IN OKLAHOMA 


(Order No. 61-4568) 


Billie Eugene Fisher, Ed.D. 
The University of Oklahoma, 1961 


Major Professor: Dr. Omer John Rupiper 


This study was designed to describe the characteristics 
of students who discontinued their education from three 
selected Oklahoma colleges and to ‘identify factors asso- 
ciated with their attrition. The three selected colleges 
were, the University of Oklahoma at Norman, Central 
State College at Edmond, and East Central State College 
at Ada. 

The study was limited to all regularly enrolled under- 
graduate students who failed to return to school in Septem- 
ber 1959 or who discontinued at some time during the 
1959-60 school year. There were 4,221 students in the 
total population. These names were divided into sub- 
groups according to sex, semester, dropout or withdrawal 
and classification from which a net sample of 1,339 names 
were chosen. Three mailings of a questionnaire were sent 
to these students in the summer of 1960, from which re- 
sponses were received from 67 per cent of the net sample. 
The conclusions were based upon responses to the ques- 
tionnaire as well as official records on file at each of the 
colleges. 


Characteristics of Students Who Discontinued Their Edu- 
cation 


Non-Academic Characteristics. A significant difference 
existed at all schools between sex and changed marital 
status, military status, and automobile accessibility. There 
were no significant differences at all three schools between 
semester and any of the non-academic characteristics, or 
between dropout or withdrawal and any of the non-academic 
characteristics. At all schools a significant difference ex- 
isted between classification and age. 








Academic Characteristics. Approximately 85 per cent 
of all respondents intend to continue their education at 
some future date. The percentage distribution of grades 
for those who have responded from all three schools showed 
a somewhat greater proportion of low grades for men and 
high grades for women than the proportion of low and high 
grades in the total group. The distribution of scholastic 
aptitude test scores, and achievement test scores, varied 
among the three schools. 





Factors Associated with Attrition 





The reasons for discontinuing at the University of Okla- 
homa given most frequently were, transferred (40.2 per 
cent), financial (21.1 per cent), and family demands (13.6 
per cent). The reasons given most frequently at Central 
State College were financial (43.8 per cent), transferred 
(21.4 per cent), and family demands (11.7 per cent). At East 
Central State College the reasons given most frequently 
were financial (32.2 per cent), transferred (18.9 per cent), 
and family demands (18.9 per cent). 

At all three schools a significant difference existed be- 
tween sex and reasons, with family demands being isolated 





as responsible. Also a significant difference existed be- 
tween dropout or withdrawal and reasons with transfer 
being isolated as responsible. 
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THE RELATIONSHIP BETWEEN VARIOUS 
MEASURES OF VOCABULARY AND 
PERFORMANCE IN BEGINNING READING 


(Order No. 61-4062) 


Ruth K. Flamand, Ed.D. 
Temple University, 1961 


The purposes of this study are: (1) To determine the 
relationship between various measures of vocabulary and 
performance in beginning reading, (2) To find out if some 
measure other than vocabulary is closely related to read- 
ing success, and (3) To discover which measures, taken 
together show the highest correlation with reading success. 

An individual intelligence test, two readiness tests, and 
seven measures of vocabulary were administered to the 
114 children who participated in the study. The “vocabu- 
lary” measures included: association of verbal descrip- 
tions with pictorial illustrations, supplying definitions, 
supplying words of opposite meaning, the identification of 
opposites in a multiple-choice situation, verbalization of 
concepts or experiences, verbalization in the absence of a 
stimulus, and composing a sentence containing a stimulus 
word. 

Success in reading was equated with performance on a 
standardized reading test, administered at the end of first 
grade. The relationship between the variables and the cri- 
terion measure was computed by the product-moment cor- 
relation method. A multiple-correlation technique was 
applied to the results to select the tests which yielded the 
maximum multiple correlation with the criterion measure. 


Results 


1. Knowledge of word opposites was the vocabulary 
measure found to show the highest relationship with per- 
formance in beginning reading. Of the two tests of oppo- 
sites used, there was no advantage in using the one in 
preference to the other. 

2. When the Metropolitan Readiness Tests were ad- 
ministered at the kindergarten level, number knowledge, 
as measured by this test, correlated more highly with read- 
ing success than any other variable analyzed in this study. 

3. A battery of tests which would yield the highest pos- 
sible correlation with the criterion was sought. Beginning 
with the highest single correlation obtained, from the array 
of tests administered to the beginning first graders, tests 
were added to the battery as long as the multiple correla- 
tion increased. The first test chosen was the Metropolitan 
Readiness Test (r = .57). By the addition of eight more 
units the multiple correlation was increased to .71. The 
units selected by the multiple correlation technique in- 
cluded: the total Metropolitan Readiness Test, the Van 
Wagenen Opposites Test, Metropolitan Sentences, WISC Full 
Scale, WISC Vocabulary, Metropolitan Matching, Metropol- 
itan Copying, and Detroit Free Association. 
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Conclusions 





Within the limitations of this study the following con- 


clusions seem warranted: 


1. The ability to supply a word of opposite meaning is 
related to success in beginning reading. However, 
it was more difficult for the children to identify an 
opposite when a multiple-choice was offered than it 
was to supply the opposite for agiven stimulus word. 


. Ability to define words, to associate verbal descrip- 
tions with pictorial illustrations, to name words in 
a free association situation and, to compose sen- 
tences from specific stimulus words show limited 
correlation with the criterion used to measure read- 
ing performance. 


Performance in the area measured by the Metro- 
politan Numbers sub-test, at the kindergarten level, 
appears to provide the best single estimate of prob- 
able success in beginning reading. 


. The battery of tests selected by the Wherry Doo- 
little method of multiple correlation improves by 
13 per cent the prediction of success in beginning 
reading provided by a single measure. 


Implications 





1. The results of this study appear to provide a better 
means for predicting achievement in beginning read- 
ing. With this knowledge, instruction in reading can 
be instituted with greater assurance of success. 


. When the Metropolitan Readiness Tests are used 
with kindergarten children, the results of the Num- 
bers sub-test should be given more weight in es- 
timating reading readiness. 
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PREDICTED SPECIAL EDUCATION TEACHER 
NEEDS IN THE PUBLIC SCHOOLS OF 
MISSOURI 1960-61 THROUGH 1970-71 


(Order No. 61-4077) 


Paul Glen Fleeman, Ed.D. 
University of Missouri, 1961 


Major Adviser: Geraldine K. Fergen 


PURPOSE: To predict the number of special teachers 


needed in the public schools of Missouri during the 
period 1960-61 through 1970-71. The predicted number 
of special teachers needed in each of the special areas 
for which the State of Missouri offers financial reim- 
bursement to local school districts was also to be de- 
termined, These special areas include the educable 
mentally retarded, the speech defective, the deaf and 
hard-of-hearing, the blind and partially-seeing, and the 
crippled. 


METHOD OF RESEARCH: Past enrollments in the public 


schools of Missouri were studied to determine possible 


trends and to predict enrollments in grades one and two. 





Survival ratios of enrollment over live births were es- 
tablished. These ratios were applied to live births 
six and seven years earlier and enrollments for 
grades one and two were predicted. Enrollments 

in grades one and two were advanced through school 
grade by grade using survival percentages and an- 
nual enrollments for the period 1960-61 through 
1970-71 were determined. The percentage of in- 
cidence in each area of exceptionality was then ap- 
plied to the annual predicted enrollments to find the 
number of children needing special educational serv- 
ices each year. By dividing the total number of chil- 
dren needing special services in each special area by 
a recommended class load, the number of special 
teachers needed annually was determined. 


SUMMARY AND CONCLUSIONS: 


1. The enrollments in the public schools of Missouri 
will increase gradually each year during the period 
1960-61 through 1970-71. The percentage of increase 
will vary each year but will be approximately one and 
one-half per cent. The total enrollment in the public 
schools of Missouri will increase approximately 111,000 
during the period under study. 


2. The number of children enrolled in the public schools 
of Missouri in need of special educational services in 
each of the special areas will increase gradually during 
the period 1960-61 through 1970-71. There will be ap- 
proximately 11,000 more children in need of special 
educational services during the 1970-71 school year 
than were enrolled at the beginning of this period in 
1960-61. 


3. There will be a steady increase in the number of 
special teachers needed in the public schools of Mis- 
souri each year during the period 1960-61 through 
1970-71. Approximately 300 more special teachers 
will be needed during the 1970-71 school year than were 
needed at the beginning of this period in 1960-61. The 
shortage of approximately 1,500 special teachers during 
the 1959-60 school year compounds the number of spe- 
cial teachers needed by the end of the period under 
study. Microfilm $2.75; Xerox $6.40. 134 pages. 


THE ADEQUACY OF THE PREPARATION 
OF SAINT STEPHEN’S BOYS FOR COLLEGE 


(Order No. 61-3710) 


Norman Hamblin Gray, Ed.D. 
The American University, 1961 


THE PROBLEM 


The purpose of this study was to ascertain the adequacy 
of the preparation of St. Stephen’s boys for college. The 
answers to two questions were sought: (1) How well has 
St. Stephen’s School for Boys prepared its students for col- 
lege; and (2) What are the areas of inadequacy, if any? 
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BACKGROUND OF STUDY 


St. Stephen’s School for Boys was founded in 1944 as a 
part of the church-school system of the Episcopal Diocese 
of Virginia and is located in Alexandria, Virginia. 

St. Stephen’s School for Boys encompasses grades three 
through twelve, but this study concerns itself only to the 
secondary or high school level. There were enrolled ap- 
proximately 26 boys in 1946 and during the interim be- 
tween 1948-1958 the enrollment fluctuated between 28 and 
151, typical of many beginning schools. 

The Headmaster, the Rev. Emmett Hoy, Jr., and the 
Academic Dean, Mr. Willis Wills, sought to evaluate the 
curricula and/or instructional methods by comparing the 
college performances of its graduates with their high 
school records. 


OBJECTIVES 


The primary objectives were: (1) to correlate averages 
of high school performance in English, mathematics, sci- 
ence, and foreign languages with college performance 
in these subject areas; (2) to correlate high school per- 
formance with certain achievement/aptitude test scores; 
(3) to correlate same achievement/aptitude test scores 
with subsequent college performance; (4) to correlate 
by rank order the performance of its students on cer- 
tain aptitude tests with subsequent college performance; 
(5) to determine areas of inadequacy in the curricula 
of St. Stephen’s School and/or inadequacy in instructional 
methods, if any. 


METHODS OF SECURING DATA 


Data for the research project were secured through the 
following techniques: (1) high school records: (a) cumula- 


tive records and (b) test results; (2) questionnaire returns; 
(3) interviews; and (4) college transcripts. 


FINDINGS 


(1) The graduates of St. Stephen’s School for Boys per- 
formed favorably on College Board tests as compared with 
similar performance of other private and public school 
boys during the same interim; (2) There was highly sig- 
nificant correlation between high school performance and 
certain achievement/aptitude test results; (3) There was 
no significant correlation between high school performance 
and college performance in the area of mathematics and 
only moderately significant correlation in the areas of Eng- 
lish and science; (4) There was insufficient data to arrive 
at conclusive findings in the area of foreign languages; 

(5) There also was no significant correlation of College 
Board (mathematics) performance and subsequent college 
performance and only moderately significant relationship 
of College Board (verbal) with subsequent college perform- 
ance in English; and (6) Returns from the questionnaire 
appeared to substantiate the statistical findings of this 
study. 


CONCLUSIONS 


This study indicated a need for a continual self-evalua- 
tion of its curricula and instructional methods by St. Stephen’s 
School for Boys. There is an apparent need for an evalua- 





tion of present teaching methods with a thought of making 
use of methods and materials often regarded as modern 
and unconventional in the most conservative private school 
circles. The findings indicate a revaluation of testing pro- 
cedures by individual teachers and the possible develop- 
ment of fresh new examinations. More pertinent was the 
observation of the need for more freedom from teaching 
responsibilities and clerical duties for the Academic Dean, 
allowing greater blocks of time for consultation with and 
guidance of both teachers and students. 
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RELATION OF EXPERIENCE IN HIGH SCHOOL 
DRAFTING TO ACHIEVEMENT IN ENGINEERING 
DRAWING AT THE COLLEGE LEVEL 


(Order No. 61-4087) 


John William Horine, Ed.D. 
University of Missouri, 1961 


Supervisor: H. H. London 


PURPOSE: To ascertain the relation of experience in high 
school drafting to each of the following factors of achieve- 
ment in college engineering drawing: drafting skill de- 
velopment, informational achievement, visualizing 
ability, attitude toward college engineering drawing, 
and final grades. 


METHOD OF RESEARCH: Data for the study were se- 
cured from engineering drawing teachers and students 
in six Missouri colleges, and from records on file with 
the Missouri Statewide Testing Service. Students were 
arbitrarily divided into three groups according to the 
amount of previous experience in high school drafting. 
Analysis of covariance was used to find out whether or 
not the groups differed significantly with regard to each 
criterion studied when the variable of college aptitude 
was held constant. Differences were further analyzed 
to find out whether or not students with one or two se- 
mesters of high school drafting obtained higher mean 
scores than students with no previous drafting experi- 
ence, and whether or not students with more than two 
semesters obtained even higher mean scores. 


SUMMARY: Mean Ohio State University Psychological Ex- 
amination scores were found to differ significantly 
among the three groups of engineering drawing students. 
Students with one or two semesters in high school draft- 
ing obtained lower scores on the Ohio test than students 
with no such experience, and students with more experi- 
ence obtained still lower scores. 

In each college, students with one or two semesters 
of high school drafting obtained higher skill grades in 
engineering drawing than did students without such ex- 
perience. Students with more than two semesters ob- 
tained even higher grades. In three colleges and in the 
total sample, the differences were statistically sig- 
nificant. 

No significant differences were found among mean 
informational achievement test scores. 
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Students with one or two semesters of high school 
drafting obtained significantly higher visualization 
scores than did students with no such experience. Stu- 
dents with more than two semesters obtained visuali- 
zation scores significantly higher than did students with 
only one or two semesters. 

No significant differences were found among mean 
attitude scores. 

In all six colleges, students with one or two semes- 
ters experience in high school drafting obtained higher 
final grades in engineering drawing than students with 
no such experience, and students with more experience 
obtained even higher final grades. In one college and 
in the combined sample, the differences were signifi- 
cant. 


CONCLUSIONS: High ability students who do take drafting 
in high school are not as likely to take more than one 
year as students with lower ability. 

The more high school drafting experience the stu- 
dent has had, the more skillful he is likely to be in col- 
lege drafting. Apparently, drafting experience in high 
school contributes to the development of drafting skill 
in college engineering drawing. 

As most courses in high school drafting are now 
taught, little contribution is made to subsequent infor- 
mational achievement by students in college engineer- 
ing drawing. 

College engineering drawing students with experi- 
ence in high school drafting are better able to visualize 
objects as they appear in orthographic projection than 
students without such experience. The morehigh school 
drafting experience a student has, the better his visual- 
izing ability is likely to be. 

Students with experience in high school drafting earn 
higher grades in college engineering drawing than stu- 
dents without such experience. The more drafting a 
student takes in high school, the higher his grades are 
likely to be in college engineering drawing. 
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LEADERSHIP AMONG NINTH-GRADE STUDENTS IN 
THE EXTRACLASS ORGANIZATIONS OF 
SELECTED JUNIOR AND SENIOR 
HIGH SCHOOLS IN INDIANA 


(Order No. 61-4449) 


Bruce M. Hudson, Ph.D. 
Indiana University, 1961 


Chairman: Maurice A. McGlasson 


Problem 


Purposes of this study were (1) to compare the lead- 
ership positions available to and assumed by ninth-grade 
students in extraclass organizations in schools within 
6-3-3 and 6-2-4 patterns of organization, and (2) to com- 
pare certain responses of ninth-grade students and teach- 
ers in six schools relative to the identification of leaders 
and to the provisions for leadership experiences in extra- 
class organizations. 





Procedure 


Data were secured through survey forms completed by 
77 and 74 per cent of the junior and senior high schools, 
respectively. Through personal visits additional data were 
secured by questionnaires answered by 1,659 ninth-grade 
students and 80 teachers. Data were tabulated relative to 
(1) junior or senior high school classification, (2) size of 
enrollment, (3) nature of extraclass organization, and the 
respondent’s (4) faculty or student status and (5) sex. 


Conclusions Based on the Findings 


More leadership positions in extraclass organizations 
were available and assumed in junior than senior high 
school. If the quality of leadership experiences was at 
least comparable for both kinds of schools, it seems rea- 
sonable to assume that the junior high school program of 
leadership experiences for ninth-grade students in extra- 
class organizations was more satisfactory than the senior 
high school program. 

Students in junior high school identified fewer class- 
mates as leaders than did students in senior high school; 
however, the junior high school leaders were more strongly 
identified than were the senior high school leaders. Inboth 
kinds of schools, students and teachers agreed on the iden- 
tity of about half of the leaders. 

The most important area of activity of identified leaders 
was generally indicated to be extraclass activities by junior 
high school students and classroom activities by senior 
high school students. Teachers in both schools also gen- 
erally indicated the classroom activities area. The per- 
ception of leaders and areas of leadership was not the same 
by students and teachers. 

In general, while students felt that they played an active 
role in determining the purposes of the extraclass organ- 
izations, they felt restricted relative to the extent to which 
the activities of the organizations could be carried out. 

In general, students and teachers alike recognized each 
other’s role in determining the activities of the extraclass 
organizations and both described as usually good the co- 
operation between teachers and officers and between offi- 
cers and members of the organizations. However, teachers 
perceived the cooperation to be better than did the students, 
particularly as it existed between the officers and members. 
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Since school guidance programs have multiplied rapidly 
since 1958, more teachers have become involved with guid- 
ance-related work. The guidance roles of these teachers 
have not been clearly delineated. The purpose of the study 
was to present data from a survey of opinions of teachers’ 
guidance roles. 
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The major concern of the study was to ascertain if the 
opinions of certain principals, counselors, and teachers 
regarding the guidance roles of teachers were similar. 

A related problem was to determine which factor, if any, 
would cause statistically significant differences in opin- 
ions of the teachers concerning their guidance roles. 
These factors were age, sex, number of years taught, 
number of credit hours in guidance courses, academic and 
non-academic teaching areas, and the voluntary return of 
the instrument used to secure the opinions. A second re- 
lated problem was to determine if a statistically signifi- 
cant difference in teachers’ opinions existed in five defined 
guidance areas. These areas were (1) teaching and its 
guidance-related aspects; (2) cumulative records, meas- 
uring instruments, and evaluative techniques; (3) student 
orientation, placement and follow-up; (4) student counsel- 
ing; and, (5) research and teacher participation in guid- 
ance activities outside the classroom. 

Through a review of professional literature dealing 
with teachers’ roles in guidance, an instrument was de- 
veloped which contained sixty-six statements of teachers’ 
guidance roles. Oklahoma public secondary schools which 
had at least one Oklahoma certificated standard or pro- 
visional school counselor whose guidance activities re- 
quired six hours for each school day were included in the 
study. There were thirty-eight such schools. The instru- 
ment was mailed to thirty-six principals, sixty-two coun- 
selors, and one-hundred and ninety-six teachers in these 
schools. Teachers were selected by definition, stratifica- 
tion, and randomization. Ninety-eight per cent of the total 
population returned completed instruments. 

The Krushal-Wallis one-way analysis of variance and 
the Mann-Whitney U-Test, both nonparametric techniques, 
were used to test for significance. The level of confidence 
was established at .05. 

The major findings were (1) that statistically signifi- 
cant differences in opinions existed between principals and 
teachers and between counselors and teachers; (2) that 
age, of the factors used in the study, was the only factor 
which caused a statistically significant difference between 
teachers’ opinions oftheir roles; and, (3) that statistically 
significant differences in teachers’ opinions existed in the 
five guidance areas and between each possible area of in- 
teraction. 

A descriptive analysis was made of the statements of 
role which received as much as twenty per cent disagree- 
ment or strong disagreement. Also, the statements of role 
which received as much as ten per cent “no opinion” re- 
sponse were listed. 

The differences in opinion indicate that teachers’ roles 
in guidance are not clearly delineated and that further re- 
search is needed to improve the functioning of teachers in 
school guidance programs in Oklahoma public secondary 
schools. Microfilm $2.75; Xerox $5.20. 102 pages. 
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The problem of this study was to develop a valid and 
reliable evaluative instrument for use in family finance 
education. The instrument was designed to measure the 
extent of family finance knowledge and understanding pos- 
sessed by teachers who might include such information in 
the instruction they offer. The development and validation 
of the measuring instrument involved four significant as- 
pects: (1) isolation of the primary phases of family finance 
about which teachers should be informed with appropriate 
understandings fundamental in each of the phases, (2) devel- 
opment of a comprehensive evaluating instrument, (3) admin- 
istration of the measuring instrument to a selected teacher 
sample, and (4) application of statistical procedures de- 
signed to demonstrate the validity and reliability of the in- 
strument. The study was an exploratory approach to meas- 
urement of understandings rather than to measurement of 
factual information. 

The instrument was administered to a select teacher 
population who had attended family finance workshops at 
the University of Oklahoma. They had received the type 
of instruction in family finance which the instrument pur- 
ports to measure. 

The evaluation instrument has usefulness in school- 
wide planning for implementing and integrating instruction 
in family finance into the existing curriculum. It should 
be helpful in creating an awareness of the kinds of family 
finance information that are essential to the general edu- 
cation of all youth. The instrument may be used as a pre- 
test or as an achievement test in family finance workshops 
or in other study groups involving teachers. As a diagnostic 
test it may point up areas of subject matter which should 
be included in in-service teacher education programs. 
Adult education groups, involving individuals other than 
teachers, might also use it to advantage. Teachers taking 
the test may find the instrument useful to them in select- 
ing particular phases and understandings to be developed 
in their own classroom teaching at any educational level. 

The evaluative instrument emphasizes broad under- 
standings as the basis for good testing. The development 
of this test was intended to foster and encourage additional 
experimentation with evaluative techniques. 

Conclusions reached: 

1. There is need for a kind of evaluation that extends 
beyond measurement of facts and knowledge relationships 
which people possess. More adequate means should be 
found for measurement of broad understanding of vital 
subject matter principles and concepts. 

2. The evaluative instrument presented in this study, 
constitutes an exploratory effort in the measurement of 
understandings in family finance and is indicative of the 
kind of measuring which should be utilized to a greater 
extent in the future. 

3. The use thus far made of the instrument indicates 
that teachers should be afforded greater opportunities for 
participating in educational programs whereby they may 
learn how to better direct their students toward higher 
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level learning and subsequently to evaluate more effec- 
tively the results of such instruction. 
Microfilm $2.75; Xerox $6.60. 140 pages. 
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HIGH SCHOOL SENIORS IN ACADEMIC 
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Harold Daniel Lehman, Ed.D. 
University of Virginia, 1961 


The purpose of the study was to compare day and resi- 
dent students in Mennonite boarding high schools to dis- 
cover whether either group held an advantage as to aca- 
demic achievement and personality adjustment. The study 
compared day and resident seniors to determine what dif- 
ferences, if any, were to be found between the two groups 
in academic achievement as measured by an achievement 
test and teachers’ marks; in personality adjustment as 
measured by a personality test, in the amount of extra- 
curricular participation; in the amount of time spent in 
study and in work outside the school day; and in the opin- 
ions expressed regarding their school experiences. 

The study involved 281 seniors in the four high schools 
operated by the Mennonite Church which admit both day 
and resident students. The schools are located in Kansas, 
Oregon, Pennsylvania, and Virginia, respectively. The 
distribution of day and resident students among these 
schools is about equal. Both groups attend the same classes 
and have comparable experiences throughout the school day. 

Data for the study were secured by administering an 
intelligence test, an achievement test battery, a test of per- 
sonality, and a personal data sheet completed by each 
senior. The principal of each school completed a school 
data sheet and also provided the teachers’ marks for each 
student in his senior year. 

The data for the 132 day seniors and 149 resident sen- 
iors were tabulated and the means, medians, and standard 
deviations computed for the distributions of the two groups 
for each item on which comparisons were made. The t- 
ratio was the statistical technique used to establish the 
significance of the differences between the means of the 
distributions. This technique was applied in comparing 
the test results of the uncorrelated groups of day and resi- 
dent seniors. Chi square and the median test were used to 
test the significance of data obtained on scholastic aver- 
ages, participation in extracurricular activities, study 
time, work time, and opinions about day and resident school 
experiences. Conclusions were stated at the one per cent 
level of confidence. 

The following conclusions relative to the study appear 
to be tenable: 

1. No statistically significant difference was indi- 
cated between uncorrelated groups of day and resident 
seniors in terms of intelligence as measured by an 
intelligence test, in terms of achievement as deter- 
mined by an achievement test battery and teachers’ 
grades; in terms of personality adjustment as meas- 
ured by a personality test; in terms of certain back- 
ground information concerning parents’ education and 
fathers’ occupations; and in terms of the amount of 
study time. 





2. Resident seniors had a significantly higher partici- 
pation in extracurricular activities than did day seniors. 

3. Day seniors had a significantly higher involvement 
in remunerative work than did the resident seniors. 

4. The seniors seemed to be satisfied generally with 
their respective status as either day or resident students 
in their school. Four-fifths of the day seniors would not 
have chosen to be resident students at their school. Three- 
fourths of the resident seniors would not have chosen to be 
day students at their school. The resident students felt 
that the provisions made for them in boarding school life 
were of benefit to them. 

The conclusions would seem to indicate that there is no 
significant difference between the day and resident seniors 
enrolled in Mennonite boarding high schools in terms of 
academic achievement and personality adjustment. 
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Statement of the Problem 


The problem of this study was to assess the local sup- 
port of education during 1958-1959, the tenth year of oper- 
ation for the Minimum Foundation Program in Texas, by 
157 Texas school districts having from 1500 to 9,999 pupils 
in average daily attendance. 





Methods and Procedures Employed 


This study was essentially a study of budgetary and per- 
sonnel practices as revealed by statistics gathered from 
the sources listed below: 

1. A total of seventy-six hours of clerical work was 
spent in gathering information from the official records of 
the Texas Education Agency concerning budgetary expendi- 
tures, personnel employed and school-house bonds issued 
by the 157 schools involved in this study. 

2. Median expenditures for each of ten categories of 
school expense were calculated, with costs for each dis- 
trict determined on the basis of the amount spent per pupil 
in average daily attendance. 

3. Salary schedules for regular classroom teachers 
were analyzed to determine the amount by which each of 
the 157 schools exceeded the state minimum salary spec- 
ified for teachers having a bachelor’s degree and twelve 
years teaching experience. 

4. Responses of 128 superintendents to a questionnaire 
were analyzed to determine the superintendents’ views con- 
cerning the adequacy of the Minimum Foundation Program. 





Findings and Conclusions 





1. During the first decade of the Minimum Foundation 
Program in Texas, all of the 157 local districts included 
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in this study demonstrated that they were willing to sup- 
port an educational program superior to the minimum pro- 
gram. Supplementary funds were provided by every school 
with the median school spending $98.55 per pupil more 
than was required by the minimum program. 

2. Among the 157 schools, there were 136 schools 
which employed instructional personnel in excess of the 
minimum quota. The median school employed in excess 
of 8.5 percent more teachers than the quota, while the top 
quarter employed in excess of 19 percent additional em- 
ployees certified to teach. 

3. A total of 111 of the 157 schools supplemented the 
minimum salaries. Half the schools provided in excess 
of $247.62 above the state minimum salary schedule for 
regular classroom teachers. 

4. One hundred forty-two of the 157 schools built build- 
ings to accommodate expanding enrollments and to replace 
obsolete facilities. These expenditures involved an aver- 
age of $2,000,000 for each school district. 

5. Although the Gilmer-Aikin laws provided basic sup- 
port to Texas schools during the ten years, 1949-1959, and 
although many local superintendents indicated their com- 
munities were supporting schools up to their maximum 
ability, the 157 schools barely kept up with the average 
support for education provided across the United States 
during 1958-1959. 

6. There was evidence that stronger support from both 
state and local sources was needed if Texas were to have 
an adequate educational program. 

7. Evidence indicated that resistance to higher local 
taxes and general apathy of the public seemed to prevent 
the 157 districts from providing for the known require- 
ments of a fully adequate school program. 

8. Resistance to taxation and apathy toward school 
needs seemed to keep salaries close to the minimum per- 
mitted by Texas law. 
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PUBLIC JUNIOR COLLEGES IN THE 
STATE OF MISSOURI 


(Order No. 61-4093) 


Charles James McClain, Ed.D. 
University of Missouri, 1961 
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PURPOSE: The major purpose of this study was to de- 
velop criteria to be considered in the establishment of 
effective public junior colleges in the State of Missouri. 


METHOD OF RESEARCH: A review of the literature was 
made to determine the results of research previously 
made. Opinions of writers in the junior college field 
concerning criteria to be used in the establishment of 
public junior colleges were analyzed. Personal letters 
were sent to state departments of education in all of 
the states. The systems found in the states were stud- 
ied from surveys, master plans, and legal codes. Ap- 
plication of the criteria was made by an intensive study 
of Jefferson County, Missouri. An information Form 





was used to collect data from the high school seniors 
in Jefferson County. Six hundred and forty-five infor- 
mation blanks were usable in the study. 


SUMMARY: The first public junior college was estab- 
lished at Joliet, Illinois, in 1902. Some states have de- 
veloped master plans which will now free the univer- 
sities of large numbers of thirteenth and fourteenth 
year students. 

The five commonly recognized functions of the junior 
college were: 


General education for all students 


Transfer and college-parallel courses in pre- 
professional fields in the arts and sciences 


Vocational programs for those who expect to enter 
employment immediately after leaving the college 


Adult and community service programs of a di- 
verse nature 


A complete program of guidance and counseling 
service for all students enrolled and a continuing 
record of students and graduates 


Public junior colleges should have as much local 
control as is consistent with efficiency and economy. 
Public junior college education was defined as “higher 
education” rather than “extended secondary education.” 

The following criteria were proposed for the estab- 
lishment of public junior colleges in Missouri: 


Local Interest. 





Minimum Enrollment. A minimum anticipated en- 
rollment for a junior college should be 400 full-time 
day students. 





High School Enrollment. A junior college should 
enroll 2,000 in grades 9-12 to reach an anticipated en- 
rollment of 400 full-time day students in the junior 
college. 





Finance. Each junior college student should have a 
minimum support level of $600 per annum. The state 
should pay 35 per cent, the local district 30 per cent, 
and the students 35 per cent of the cost. Two mills 
should be used as a suggested tax rate for the local 
district. 


Accessibility. The junior college should be located 
so that 80 to 90 per cent of the students would be within 
a thirty-mile commuting radius. 





CONCLUSIONS: 


1. Regardless of the particular type of control that is 
legally established by the states, some means of 
insuring local participation and control are desir- 
able for a public junior college to be responsive to 
the needs of an area. 


. Criteria have been established which can, with some 
degree of accuracy, help determine the advisability 
of establishing a public junior college in a proposed 
area. 
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3. State support is a necessary requirement for public 
junior colleges to attain their maximum effective- 
ness. 


Proposals for public junior colleges should be initi- 
ated by the local people and should not be superim- 
posed on an area by an outside group or agency. 


RECOMMENDATIONS: 


1. A Commission on Higher Education for the State of 
Missouri should be appointed to develop a master 
plan of higher education for the State of Missouri. 


Public junior colleges should be a part of the public 
school system of the State of Missouri. 


. After the master plan for higher education has been 
developed, priorities should be assigned certain 
areas which have the greatest need for public junior 
colleges based on criteria developed in this study. 
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The Problem 


The purposes of this study were: (1) to trace the de- 
velopment of the Defense Information and Orientation pilot 
program in 18 Michigan secondary schools from its incep- 
tion in 1954 through the spring of 1958 for use in the par- 
ticipating schools; (2) to study the organization and admin- 
istration of the Defense Information and Orientation 
programs in each of the pilot schools; (3) to obtain indi- 
cations of the values of the programs; and (4) to include 
in the study information, ideas, materials and resources 
which can be utilized by high schools in setting up and con- 
ducting Defense Information and Orientation programs. 


Methodology 


Since this study was concerned with quantitative and 
qualitative aspects of the Defense Information and Orienta- 
tion programs, adaptations of the descriptive method of 
research were employed. The specific methods used in 
this study were: (1) the questionnaire; (2) the structured 
interview, and (3) analysis of printed material. 

In the first year of the pilot program, information rel- 
ative to the organization and administration of the Defense 
Information and Orientation programs was obtained from 
structured reports submitted by the participating schools 
at a meeting of participating school representatives in the 
spring of 1955. Data for the years 1956, 1957, and 1958 
were gathered by utilization of a questionnaire. In order 


to study experimental changes, the same questionnaire was 
used each of the three years. 

During the spring of 1960 a follow-up study of students 
who had participated in the Defense Information and Ori- 
entation programs and then served in the Armed Forces 
was conducted in ten of the pilot schools. Opinions relative 
to the values of the programs were obtained from 107 of 
the students by means of a questionnaire. 

In order to obtain further indications of the value of the 
programs, a structured interview was conducted with pro- 
gram instructors from 16 of the pilot schools in the spring 
of 1960. Questions similar to those asked on the student 
questionnaire were asked in the instructor interview. 


Findings 


Through the structured interviews and utilization of 
questionnaires, facts and opinions were collected regard- 
ing the organization, administration and values of the De- 
fense Information and Orientation programs. 

Organization and administration of the Defense Informa- 
tion and Orientation programs. Although individual differ- 











ences were shown to exist among the pilot schools, the 
findings summarized here reflect only the more general 
factors based upon the combined groups for the various 
aspects which were studied. 

1. All of the participating schools conducted their De- 
fense Information and Orientation programs in the twelfth 
grade, and the majority of schools included both boys and 
girls in the program. 

2. There was little uniformity in the scheduling pattern 
of the Defense Information and Orientation class meetings. 
The classes in the 18 schools convened at intervals rang- 
ing from daily meetings in seven of the schools to bi- 
monthly in one of the schools. 

3. No particular number of meetings was judged to be 
optimum by the program participants. The number of 
meetings in the pilot schools ranged from three to forty. 

4. The schools indicated that no one course was most 
beneficial for presenting the Defense Information and Ori- 
entation program. Ten different courses were utilized in 
the 18 schools to conduct the programs. All of the pilot 
schools except three utilized teachers with Armed Forces 
experience to conduct the program. 

5. Although 16 types of problems were encountered in 
the first two years of the experimental programs, only 
four such problems were listed by the participants at the 
completion of the fourth year. 

6. Fourteen of the 18 pilot schools were maintaining 
programs after four years of the Defense Information and 
Orientation experiment. Since all 14 schools indicated 
their programs were worthwhile, it would seem that in 
general the programs developed in the experimental schools 
were felt to be of value. 

7. In a follow-up study of the opinions of students and 
instructors regarding the values of the Defense Information 
and Orientation programs, the majority of students and in- 
structors felt the 13 topics studied were appropriate and 
that the program had aided the pupils in developing a more 
positive attitude toward serving in the Armed Forces. 

8. The follow-up study further revealed that both stu- 
dents and instructors were in agreement regarding methods 
of conducting the program and the importance of continuing 
it both in war and periods of national emergency and in 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8% inches; the number of pages in the manuscript. Please order copies by number. 





EDU CATION F 1 47 1 





peace time when the draft is in effect. Both groups indi- 

cated that the programs as they were conducted were suc- 

cessful and met with approval in the community. 
Microfilm $2.75; Xerox $7.00. 149 pages. 
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The primary objectives of this study were the prepara- 
tion and evaluation of general science unit text materials 
suitable for low-ability junior high school students. In this 
study, low-ability students were defined as students who 
have a measured IQ of 95 and below. 

In preparing the special materials, the author endeav- 
ored to compose appropriate instructional materials by 
adapting the level of reading difficulty, vocabulary and 
syntax to meet the needs and interests of low-ability stu- 
dents. Other factors considered in the preparation of the 
materials were the organization and method of presenta- 
tion of content, and the author’s style of writing. 

In order to facilitate comprehension, unfamiliar science 
words were defined upon introduction, redefined, and re- 
peated in several different contexts. Only those science 
words that were most essential in presenting subsequent 
concepts were introduced. A concerted effort was made by 
the author to avoid the use of many unfamiliar non-scien- 
tific words. 

Three text-type units were prepared and entitled: Elec- 
tricity and Its Uses; Simple Machines and Work; and Heat: 
Its Sources and Uses. The Dale-Chall Readability Formula 
was used to determine the levels of reading difficulty of 
the experimental units and three representative general 
science textbooks. Total vocabulary grade level classifi- 
cations of the experimental units was at the fixth-sixth 
grade, whereas, those for the three textbooks were at the 
ninth-tenth grade level. 

Fourteen junior high schools in southeastern Iowa and 
west-central Illinois participated in the evaluation phase 
of the experimental materials. The investigator con- 
structed an objective test designed to compare the achieve- 
ment of students on passages from the experimental and 
standard textbook materials. This test was administered 
to two groups of 485 students, which had been equated on 
the basis of mental ability. Analysis of variance tech- 
niques, in the form of a treatments by levels design, were 
applied to the data thus obtained. The analysis resulted in 
an F value of 58.39, which was significant at the .01 level, 
and indicated the superiority of the experimental materials. 

Judgments were obtained from twenty-one teachers who 
had actually used the experimental units in teaching low- 
ability students. The mean teacher ratings of thirty-one 
characteristics demonstrated, that, without exception, the 
experimental text-type units were more appropriate and 
effective than the standard textbooks for use with low- 
ability ninth grade students. 











With respect to low-ability students, the following six 
characteristics received exceptionally high teacher rat- 
ings: (1) appropriateness of reading difficulty; (2) effec- 
tiveness of author’s style of writing; (3) inclusion of de- 
sirable principles and concepts; (4) validity and accuracy 
of subject matter; (5) appropriateness of experiments and 
activities; (6) scope of subject matter. 

Within the limitations of this investigation, the follow- 
ing conclusions seem warranted: 


1. The experimental text-type science units prepared 
by the investigator were more effective than stand- 
ard science textbooks in enhancing the low-ability 
ninth grade student’s achievement on an objective 
test on science concepts. 


The levels of reading difficulty of the experimental 
units were more appropriate than those of selected 
ninth grade science textbooks for low-ability ninth 
grade students. 


. By making adjustments in the vocabulary load, 
sentence structure, number and abstractness of 
concepts presented, method of organization and 
presentation, directness of approach, and the style 
of composition, the researcher was able to prepare 
science instructional materials having a degree of 
readability commensurate with the capabilities of 
the low-ability ninth grade student. 


The factors previously cited made the experimental 
units easy to read and understand, but according to 
ratings by science teachers they were equal to or 
superior to corresponding sections from standard 
general science textbooks with respect to scope of 
science concepts, and accuracy and effectiveness in 
presenting science information. 
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The purpose of this study was to study and analyze the 
activity programs of the public senior high schools of Okla- 
homa and make recommendations for the improvement of 
the programs. Data relating to the status of the programs 
were obtained by surveying administrators of all the public 
high schools in Oklahoma by means of a questionnaire. 
Data relating to the major problems involved in activity 
programs were obtained by surveying the same adminis- 
trators and a sample of teachers by means of an opinion- 
naire. Seventy-nine per cent of the administrators and 
seventy-four per cent of the teacher sample responded. 


Major Conclusions: 


1. Aneedfor more effective supervision and coordination 
of activities at both the state and local levels was disclosed. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 





1472 EDUCATION 





2. Most schools had apparently paid little attention to 
the objectives and purposes of their activity programs. 

3. Evaluation of programs in individual schools was 
inadequate. 

4. The activity problems identified most often related 
to student participation, students missing regular classes 
too much, scheduling and supervision of activities, and 
students valuing participation in activities more than schol- 
arship in regular classwork. 

5. The larger the school, the more varied and compre- 
hensive was the program of activities. 

6. Interscholastic athletics occupied a position of 
dominance among activities. 

7. School activities and regular classes lacked desir- 
able integration. 

8. Administrators were generally in favor of some 
changes in the interscholastic athletic program and favored 
organizing a state activities association. 

9. The activities which took students from regular 
classes most often were FFA, 4-H club, music, and spring 
athletics, in that order. 


Major Recommendations: 


1. A state activities association should be organized 
to bring all Oklahoma secondary school activities under 
one regulatory organization. 

2. Appropriate steps should be taken to reduce the 
number of times that students miss regular classes. 

3. Each school should develop a written statement of 
purposes and objectives for its activity program. 

4. An evaluative instrument specifically designed for 
appraising activity programs in Oklahoma secondary 
schools should be developed. 

5. The number of interscholastic athletic contests in 
which schools participate should be reduced. 

6. All schools should have a faculty activity committee 


and those enrolling more than three hundred students 
should have a faculty director of activities. 
7. Each school should carefully study its system of 
awards. 
8. All professional education organizations should 
work to create larger high school administrative units. 
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This is a survey study in the field of industrial arts in 
the public high schools of Wisconsin. The purpose is to 
survey the extent to which industrial-arts teachers in Wis- 
consin are assuming their responsibilities for extra-cur- 
ricular and non-teaching duties. 

The activities with which this study is concerned are: 

1) subject clubs; 2) hobby clubs; 3) organizations related 
to school management; 4) school activities which teachers 
are required to supervise and/or attend after school hours. 





The information was obtained by questionnaire, sent to 
each of the 682 high school industrial-arts teachers in 
Wisconsin. Sixty per cent of the teachers returned the 
completed questionnaire. 

Approximately three-fourths of the industrial-arts 
teachers in Wisconsin are fulfilling their responsibilities 
for extra-curricular and non-teaching duties. The extra- 
curricular activities most frequently sponsored are those 
concerned with athletics, class sponsorships, Boy Scouts, 
and school clubs. All of the teachers sponsored organiza- 
tions related to school management and 90 per cent of 
them are required to supervise and/or attend school ac- 
tivities after school hours. 

The industrial-arts teachers in Wisconsin spend an 
average of six and three-fourths hours per day in teaching, 
preparing for instruction, and maintaining their shops. 
They average 2.4 different preparations per day which re- 
quire an average of one hour per day for the preparation 
and organization of materials of instruction. 

Thirty per cent of the industrial-arts teachers spent a 
median of one hour and two minutes per week on club and 
related activities; three-fourths of them spent a median 
of 42 minutes per week on school activities after school 
hours; over half of the teachers spent a median of one 
hour and 58 minutes per week on homeroom duty; one- 
third of them spent an average of two hours and nine min- 
utes per week in supervising study halls; and over half of 
them spent a median of 55.4 minutes per week on cafeteria 
and/or hall duty. Thirteen per cent of the teachers had no 
free periods and 81 per cent of them had one free period 
per day. 

Unit shop classes are predominant in Wisconsin high 
schools. Limited general shop classes are established 
generally in schools having enrollments under 500 pupils 
and are the most frequently accepted type of classes next 
to the unit shop classes in all sizes of schools. Compre- 
hensive general shop classes are established in those 
schools which have enrollments up to 1,500 pupils inclu- 
sive. 

Unit shop classes, which range in average size from 10 
for the smaller schools, to 25.2 pupils for the larger schools, 
are practically the same size as the limited general shop 
classes, which range from 13.6 to 25 pupils. The com- 
prehensive general shop classes range in average size 
from 14 to 29 pupils. Classes of subjects other than in- 
dustrial arts range in average size from 15 to 33 pupils. 

The industrial-arts teachers in Wisconsin are upgrad- 
ing themselves professionally at a steady rate. Over 96 
per cent of them have a Bachelor’s degree and 30 per cent 
have a Master’s degree. Eighty-six per cent of the teach- 
ers have majored in industrial arts and the remainder 
have majored in either industrial education or yocational 
education. All of the industrial-arts teachers in Wisconsin 
are teaching in their major fields of study. 
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PROGRAMS IN MISSOURI PUBLIC HIGH 
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Supervisor: John Rufi 


PURPOSE: The purpose of this study is to identify and 
report common factors which exist in the organization 
and administration of the various types of present day 
ability grouping programs in Missouri public high 
schools. 


METHOD OF RESEARCH: The information for this study 
was obtained from two sources: a preliminary informa- 
tion blank mailed to administrators of each of the 535 
high school districts in the state (99.1 per cent of these 
completed blanks were returned), and interviews with 
school officials directly responsible for the grouping 
plans in the sixty-eight selected high schools reporting 
comprehensive ability grouping plans. 


SUMMARY: (1) Ninety-six (18 per cent) of the Missouri 
public high school districts reported having compre- 
hensive grouping plans while 114 (21 per cent) reported 
limited grouping programs. A total of 210 (40 per cent) 
of the Missouri public high school districts reported 
utilizing some form of ability grouping. 

(2) A large majority of the grouping plans utilized 
sectioning in English, mathematics, science and social 
studies. 

(3) Over eighty per cent of these grouping programs 
have been operating for five years or less. 

(4) Over three fourths of the schools reported prac- 
tices utilizing two or three ability divisions within each 
subject area. 

(5) The three purposes of ability grouping most fre- 
quently mentioned by the school officials interviewed 
were: to provide for individual differences, to locate 
and provide for special talent and abilities, and to facil- 
itate instruction. 

(6) Various marking systems were devised by school 
officials to evaluate student work in the grouping plans. 
A majority of these patterns fall within the following 
categories: the weighted, the partially weighted, the 
non-weighted, the set-limit, the stamped-value, and 
the exponent system. 

(7) The most widely used instruments for identifica- 
tion and placement of students into ability groups were 
intelligence quotients, standardized achievement test 
scores, standardized aptitude test scores, school marks, 
and teacher recommendations. 

(8) Seven school officials considered the “stigma” 
sometimes attached to students and groups of students 
involved in ability grouping a major problem in their 
schools; nine other administrators expressed some 
concern over it. 

(9) Of the administrative problems resulting from 
ability grouping, the four most frequently reported were: 
provisions for flexibility within grouping, training or 
obtaining capable teachers who are willing to work with 
low groups, evaluation of student achievement (marking), 





and training or obtaining teachers capable of working 
with different ability levels. 

(10) Although ability grouping is being practiced in a 
large number of junior high schools it is seldom an ex- 
tension of the high school program. 

(11) Twenty-six of the sixty-eight school officials 
reported attempts at some form of evaluation of their 
grouping program; however, few of these are conduct- 
ing systematic, thorough-going research procedures to 
measure the effectiveness of their plan. 


CONCLUSIONS: (1) It appears that size (in terms of high 
school enrollments) directly affects the comprehensive- 
ness and types of ability grouping programs in Missouri 
public high schools. 

(2) The marked increase in the number of high 
schools practicing grouping in the past five years sug- 
gests an educational trend in Missouri. 

(3) Ability grouping programs have been made an 
integral part of the high school program in an attempt 
to provide for individual differences and to facilitate 
instruction. 

(4) The more comprehensive grouping programs re- 
flected careful planning, well-trained school personnel, 
systematic research procedures, and an evidence of 
vigorous, cooperative effort between administrators 
and counselors. 
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The purpose of this study was to determine the status 
of cooperative office work-experience programs in a se- 
lected group of secondary schools of the second, third and 
fourth class school districts in the Commonwealth of Penn- 
sylvania, and to provide business educators and business- 
men with information to help them to determine the value 
and the effectiveness of such programs. 

A study of educational literature devoted to the effec- 
tiveness of office work training programs as a functional 
part of business education revealed criticisms; some 
doubts, and some praise of such programs. Some educa- 
tors had extolled the virtues and the effectiveness of this 
type of functional training, while others had been so critical 
of its ramifications that the allegations contained or in- 
ferred in the writings seemed to be important enough to 
warrant further study. The criticisms and doubts: were 
concerned with factors such as the maturity of the trainees, 
the money motive, encouragement of students to remain in 
school, value of on-the-job training, loss of opportunity for 
more education, and lack of relationship between training 
and job experiences. No study of the cooperative office 
work-experience programs had been made in the Common- 
wealth of Pennsylvania which emphasized the outcomes of 
such programs. 
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The study provided, through evaluative criteria devel- 
oped especially for this study, outcomes of the programs 
as expressed by the different categories of personnel in- 
volved in the operation of the programs. The five per- 
sonnel groups were the coordinators, the trainees, the of- 
fice trainers, the school administrators, and the teachers 
of the trainees. Five worksheets adapted for the use of 
each group were the devices used to secure the informa- 
tion needed for the study. 

A total of 101 schools were prospective participants; 
however, only 90 principals replied to requests for per- 
mission to use their training programs in this study. 

Of this latter number, thirty principals reported no pro- 
gram was operative during the 1957-1958 school year, 
four were too limited to cooperate, four involved only dis- 
tributive education, and two would not set aside time to be- 
come involved. Coordinators of the 50 remaining schools 
were contacted. Replies to requests for their assistance 
resulted in the discovery that nine more of the programs 
were not operative in the year of the study, one was a dis- 
tributive education program, three refused to participate. 
Six did not return the worksheets sent to them after re- 
peated requests for their return. One set of forms could 
not be used because instructions were not followed. Thirty 
programs were actually the basis for the study. A total of 
1362 worksheets were distributed to the participants rep- 
resenting the schools which agreed to cooperate in the 
study. There were 920 worksheets or 67.5 per cent of 
them completed and returned. 
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PURPOSE: The purpose of this investigation was to 
compare concepts of the actual and ideal roles of parents 
in the activities of the elementary school as they are held 
by parents of students in the elementary school and by the 
teachers of these students. 

METHOD OF RESEARCH: Data for the investigation 
were collected through the use of a structured Q-sort com- 
posed of fifty statements relative to parent participation in 
elementary school education. The statistical analysis ap- 
plied to the data was that of correlation. 

The data were obtained from forty-eight parents of 
children in twelve elementary schools in the State of Mis- 
souri and from forty-eight teachers of these parents’ chil- 
dren. The elementary schools involved were selected 
from four categories: city, communities of over 450,000 
population; suburban, outlying communities of the metro- 
politan areas of the cities involved; town, county seats of 
rural counties having both elementary and secondary 
schools; rural, elementary schools in rural districts 
having no secondary school. 





SUMMARY: 


(1) An inspection of the individual sorts and their corre- 
lations revealed a wide degree of variation of con- 
cepts of parent roles in the ranks of both parents 
and teachers. 

(2) A comparison of the average correlation for all par- 
ents’ actual-ideal sorts with the average correla- 
tion for all teachers’ actual-ideal sorts revealed 
a difference significant at the .01 level of confidence. 
When compared on a school group basis, in all 
groups the parents’ average correlation exceeded 
its comparative teachers’ average correlation, but 
in only one group, the Town Group, was this dif- 
ference significant at the .01 level. 

(3) A comparison of the average correlations of parents’ 
actual-ideal sorts on a school group basis revealed 
one difference significant at the .01 level of con- 
fidence.- The average correlation for all parents’ 
actual-ideal sorts was .526. 

(4) No significant difference was revealed by a comparison 
on school group basis of the average correlations 
of teachers’ actual-ideal sorts. The average cor- 
relation for all teachers’ actual-ideal sorts was 
.456. 

(5) When the average correlations for the actual-actual 
sorts of matched pairs of parents and teachers 
were compared on a school group basis, two ratios 
were found to be significant at the .01 level of con- 
fidence. Thus it appears that parents and teachers 
in the Suburban Group perceive a greater similarity 
in the actual role of parents in elementary school 
education than do parents and teachers in the City 
and Town Groups. The average correlation for all 
matched pairs of parents’ and teachers’ actual 
sorts was .424. 

(6) A comparison on school group basis of the average 
correlations for the ideal-ideal sorts of matched 
pairs of parents and teachers failed to reveal any 
significant differences. The average correlation 
for all matched pairs of parents’ and teachers’ ideal 
sorts was .449. 


CONCLUSIONS: 


(1) Parents do not indicate a high degree of satisfaction 
with their present role in elementary school edu- 
cation. 

(2) Teachers appear to be less satisfied with parents’ 
present role in elementary school education than 
are the parents. 

(3) Parents and teachers do not agree extensively con- 
cerning what parents are currently doing relative 
to elementary school education. 

(4) There does not appear to be a high degree of agree- 
ment between parents and teachers concerning what 
parents should be doing in connection with ele- 
mentary school education. 

(5) There appears to be a rather marked lack of com- 
monality of concept concerning what parents are 
doing and what they should be doing relative to 
elementary school education. The range and vari- 
ation are almost as great among teachers as 
among parents. 
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MOTIVATION OF THE LANGUAGE ARTS 
PROGRAM IN GRADES FOUR, FIVE AND 
SIX THROUGH INSTRUCTION IN TYPING. 


(Order No. 61-3810) 


Alfred Anthony Artuso, Ed.D. 
University of Southern California, 1961 


Chairman: Professor Stoops 


The study was undertaken in an effort to determine the 
relationship between instruction in typing in grades four, 
five, and six and the motivation and reinforcement of learn- 
ing in the total language arts program, particularly in 
reading, mechanics of English, and spelling. 

The experimental design included all pupils and teachers 
in fourth, fifth, and sixth grade classes in the Laguna 
Beach (California) Unified School District, six of the classes 
being designated as the control group and six classes as 
the experimental group. Typewriters were furnished to 
all experimental classrooms; all experimental children 
were given instruction in typing and encourage? to use the 
typewriter in their classwork. Control children were not 
provided with typewriters or typing instruction. Gains in 
language arts achievement were measured by standardized 
tests, by analysis of written compositions, and by teacher- 
assigned earned grades. Motivational factors were deter- 
mined by means of instruments devised for the study and 
by interviews with pupils and teachers. Comparisons were 
made in terms of critical ratios, using matched pairs. 

FINDINGS. (1) Gains made by fifth grade experimental 
pupils in vocabulary and spelling were significantly supe- 
rior to gains made by control pupils. (2) In all three 
grades, experimental girls made greater gains in language 
arts and in earned grades than did experimental boys. 

(3) Girls in all experimental groups earned higher grades 
in language arts than did girls in control groups. (4) Fifth 
and sixth grade boys in experimental classes did not sur- 
pass boys in control classes in either reading or mechanics 
of English. (5) The significant superiority of fifth grade 
experimental pupils carried over to the work of the follow- 
ing semester. (6) On the average, experimental pupils 
wrote much longer compositions and of better quality than 
did control pupils. (7) Pupils enjoyed using typewriters 
and thought they made writing easier, faster, and neater; 
but some fourth graders found typing tootiring. (8) Teachers 
thought that typing improved pupil achievement in spelling, 
mechanics of English, and social studies and that it height- 
ened pupil motivation. 

CONCLUSIONS, (1) Instruction in typing in intermediate 
grades results in gains in reading vocabulary, reading 
comprehension, mechanics of English, and spelling; it also 
enables children to write more fluently. (2) Because pupils 
enjoy using typewriters, and teachers are convinced that 
the typewriter serves as a motivator of learning, educa- 
tors are justified in making wide use of typewriters in in- 
termediate grade classrooms. (3) Typing skills can be 
learned by intermediate grade youngsters who practice no 
more than twenty minutes a day. (4) Teachers with no ex- 
perience in typing can easily learn to teach typing. 

RECOMMENDATIONS. (1) Typewriters and typing in- 
struction should be made available to intermediate grade 
children, beginning in the fifth grade. (2) Fourth graders 
who exhibit a high degree of motivation and/or exceptional 
manual dexterity should be allowedtotype. (3) All teachers 
of intermediate grades should be given appropriate train- 
ing in the method of teaching typing. (4) Typewriters 





should be of similar make and model and should be new 
or very well reconditioned. (5) Teachers and administra- 
tors should plan cooperatively all phases of the typing pro- 
gram: (a) development of a manual of instruction appro- 
priate to the grade, (b) in-service training of teachers, 
(c) formulation of written statement of purposes, (d) stand- 
ards of equipment, maintenance, and performance, (e) sched- 
uling of classroom instruction, (f) integration of typing 
instruction with work in social studies and language arts, 
and (g) periodic evaluation and reappraisal of typing in- 
struction program. 
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I, THE PURPOSE AND SCOPE OF THE STUDY 


This study made a comparative analysis of certain per- 
sonality and experience characteristics of teachers who 
displayed distinctly positive and distinctly negative atti- 
tudes toward a major change in the instructional practice 
and classroom routine in the Weber School District. This 
change was the use, on a district-wide basis, of educational 
television. 


II. METHOD AND SOURCES OF DATA 


Through use of an attitude inventory, teachers who dis- 
played negative and positive attitudes toward the change 
were located. Only those teachers whose attitudes were 
predominately negative or positive were used as subjects 
in the study. These teachers were divided into two dis- 
tinct groups: (1) positive teachers who selected over 
seventy per cent of the positive items in the inventory and 
(2) negative teachers who selected over seventy per cent 
of the negative items in the inventory. 

The Edwards Personal Preference Schedule was then 
used to measure certain personality characteristics of the 
two groups of teachers, and comparisons of data on the 
two groups were made. School District teacher personnel 
records were used as a source of data to study the ex- 
perience characteristics of the two groups of teachers. 
Comparisons were made concerning the years of teaching 
experience, grade levels of teaching assignment, recency 
of college training, type of college or university attended 
(public or private), travel and foreign service experiences, 
and voluntary participation in another major change in the 
district’s program (experimental implementation of a 
merit salary program on an optional basis where teachers 
could volunteer to participate). 

The data gathered from the foregoing procedures were 
analyzed to determine certain experience and personality 
characteristics of one group of teachers that differed sub- 
stantially from the other group. 
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CONCLUSIONS 


Based upon the results of this study, and with due cau- 
tion regarding the fact that the results were limited to one 
school district and one particular circumstance of educa- 
tional change (the district-wide use of educational T.V.), 
it might be concluded that the following would be sources 
of instructional staff support for educational change: 


1. Among groups of teachers who have been active 
in keeping their college training experiences current 
beyond the level required by law; 

2. Among groups of teachers who are relatively 
inexperienced as compared with groups who have had 
fifteen or more years of experience; 

3. Among groups of secondary school teachers as 
compared to groups of elementary school teachers; 

4. Among groups of teachers who have voluntarily 
participated (out of freedom of choice) in other experi- 
mental programs; and 

5. Among groups of teachers who display high 
scores in the personality variables of achievement, 
change, affiliation, endurance, and heterosexuality, as 
measured by the Edwards Personal Preference Schedule. 











Possible sources of resistance to change, according to 
this study, might be found among the following segments 
of a teaching staff: 


1. Among groups of teachers whose college training 
records indicate credits earned only in keeping with 
the minimum required by law; 


2. Among groups of teachers with fifteen or more years 
of teaching experience; 


3. Among groups of intermediate grade, then primary 


grade teachers as compared to secondary school 
teachers; and 


4. Among groups of teachers who score high on the 
personality variables of autonomy, dominance, and ag- 
gression as measured by the Edwards Personal Pref- 
erence Schedule. 





IV. RECOMMENDATIONS 


If additional studies under other circumstances of edu- 
cational change in other school districts of varied size and 
type corroborated all or part of the conclusions of this 
study, some definite criteria worthy of consideration in 
formulating plans to initiate a major change in school dis- 
trict’s educational programs. It is obvious that this re- 
search would have to be repeated where other types of 
change were initiated and in varying types and sizes of 
school districts before the above recommendations could 
be accepted with confidence in the criteria as a means of 
predicting sources of teacher resistance to and support of 
educational change. 

With the great number of changes and new innovations 
in educational practice prevalent, it would appear to be 
worthwhile to encourage subsequent similar studies of 
teacher resistance to change. In the absence of any other 
data, the results of this study might be used with consid- 
erable caution as giving indications of some tentative cri- 
teria for sources of teacher resistance to and acceptance 
of change. Microfilm $2.75; Xerox $5.80. 116 pages. 
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The major purposes of the study were (1) to develop a 
model contract, acceptable to superintendents, school 
board members, and legal advisers, for the employment 
of California public school superintendents and (2) to pro- 
vide basic information and guidelines for the construction 
of individual contracts to fit local needs or unusual situa- 
tions. In order to achieve these aims, an attempt was 
made to answer the following questions: (1) Is there a 
standard contract for superintendents either in the state 
of California or in any counties of the state? (2) Is there 
a need or desire for a standard contract to help school 
districts and superintendents avoid litigation or misunder- 
standing? (3) What items should be included in a model 
contract? (4) Can agreement on a standard contract be 
reached among superintendents, school boards, professors, 
and county counsels? (5) Would a standard contract be 
made available for distribution through a professional 
organization? 

A survey of pertinent literature indicated that super- 
intendents’ contracts should provide for six essential ele- 
ments: parties legally qualified to contract, a common 
agreement upon terms, consideration, definite enforceable 
provisions, subject matter not prohibited, and a form sat- 
isfying statutory specifications. 


PROCEDURE. The preliminary investigation included 
interviews with fifteen educational specialists, a survey 
questionnaire sent to fifty-eight California county school 
superintendents and the California State Department of 
Education, examination of two hundred existing superin- 
tendents’ contracts, review of pertinent law cases and legal 
literature, and obtaining sponsorship by the California 
Association of School Administrators and cooperation of 
the California School Boards Association. 

A proposed contract was developed from a 24-item 
questionnaire answered by three panels of jurors. Panel 
I consisted of superintendents; Panel II, specialists in edu- 
cation; and Panel III, school board members. The proposed 
contract was examined and revised by seven selected legal 
advisers to school districts in Southern California, the 
California Association of School Administrators Committee 
on the Status of the Superintendency, and the legal adviser 
of the California School Boards Association. The final 
contract was accepted by the California Association of 
School Administrators for printing and distribution. 


FINDINGS. (1) There was no standard superintendent’s 
contract available from the state of California. (2) Super- 
intendents were using a wide variety of contracts, includ- 
ing modified teachers’ contracts. (3) Most jurors agreed 
on which items to include and which to eliminate from a 
superintendent’s model contract. (4) The model contract 
developed in this study was approved by the California 
Association of School Administrators, seven selected legal 
advisers to school districts, and the legal adviser for the 
California School Boards Association. 
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CONCLUSIONS. There was an almost unanimous desire 
for a standard contract for employment of superintendents. 
A short, general contract was preferred to a long, specific 
contract. Operational details should be included in board 
policy manuals rather than in employment contracts. 
Agreement could be reached among superintendents, 
specialists, board members, and legal advisers on items 
for a model contract. The contract resulting from this 
study was acceptable to all major groups who would be 
involved directly or indirectly in its use. 


RECOMMENDATIONS. It was recommended that the 
California Association of School Administrators (1) place 
copies of the model contract in the offices of all county 
school superintendents in California, (2) supply copies of 
the model contract to anyone requesting them, (3) request 
the State Department of Education to approve the contract 
as a standard contract for the employment of California 
public school superintendents, and (4) take the initiative 
in forming a committee, representing legal advisers, 
school board members, superintendents, specialists in 
education, and the State Department of Education, to re- 
view reactions to the contract as it is being used and to 
revise it accordingly. 
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PURPOSES: 


1. To provide a status report and record the five year 
history of the Oakland County special education programs 
for superintendents and boards of education in constituent 
districts, other Michigan counties and the Michigan De- 
partment of Public Instruction. 

2. To evaluate to a degree the professional practices 
observed in selected special education programs in 
constituent school districts of Oakland County, Mich- 


igan. 


METHODOLOGY: 


The conduct of the study required that the investigator 
design an evaluation instrument acceptable to selected 
experts in the field of special education which would indi- 
cate to a degree the quality of professional practices 
observed in the classroom, arrange for a panel of highly 
competent specialists in the field of special education to 
visit a selected cross-section of existing special education 
programs in Oakland County which would represent class- 
room situations as they truly existed, and analyze the 
expert panel’s reports for recommendations. 





SUMMARY: 


The findings and judgments of the expert panel and the 
reporting investigator substantiated the hypotheses that 
constituent district boards of education would provide 
services for atypical children once financial blocks to such 
services were removed; that the majority of the needs for 
special education programs in Oakland County would be 
accomplished in five years; and, that the quality of the 
professional practice evidenced in the classrooms of the 
special education programs would compare favorably with 
“very important” criteria for teacher competencies as 
cited in a report of a national research project sponsored 
by the United States Office of Education. 

All members of the expert panel rated programs eval- 
uated average and better on the above criteria. Oakland 
County teachers rated highest in areas of technological 
knowledge; use of specialized techniques; understanding 
the special characteristics of atypical children; knowledge 
of how children grow and develop; and, curricular adapta- 
tions to individualized instruction. The teachers rated 
lowest in their ability to interpret the special needs of 
atypical children to other school personnel and the general 
public and in their practice of keeping child records. 


RECOMMENDATIONS: 


The expert panel and investigator recommended in 
general: 

1. That the County Board of Education sponsor a pilot 
study for the child too emotionally disturbed to be effec- 
tively counseled by the school social worker; initiate 
in-service education programs for administrators and 
teachers on the problem of integration of special education 
programs with regular curriculum activities; investigate 
the various commercial possibilities for the acquisition 
of curricular materials for teachers of the partially sighted 
child; and, employ an itinerant physical therapist to serve 
the hospitalized and homebound programs. 

2. That the “team” approach to educational program 
planning for the atypical child be encouraged. 

3. That one county diagnostician be encouraged to de- 
vote part or all of his time to diagnosis and testing of 
children who are physically handicapped. 

4. That local administrators be encouraged to initiate 
special services to the end that complete special education 
services be provided in every logical attendance area in 
Oakland County in each area of speciality. 

5. That a portion of the special education budget be 
allocated to provide minimal physical facilities for itin- 
erant programs in constituent districts. 

6. That the special education program assume its fair 
share of the financial responsibility for the administration 
of its program. 

7. That equipment and furnishings purchased for con- 
stituent districts be placed on a depreciating schedule 
which would ultimately write off equipment after a period 
of normal life expectancy. 

8. That the current public policy be continued at its 
present high level in terms of screening children, capital 
subsidy for special education facilities and operational 
costs, pupil transportation, procedure of budget prepara- 
tion and adoption and contractual agreements for rooms, 
equipment and furnishings. 
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9. That school business officials be encouraged to in- 
vestigate the possibilities of central purchasing of equip- 
ment and supplies for constituent school districts. 
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The purpose of this study was to analyze the types of 
health insurance plans available to school districts and 
other selected agencies, with particular emphasis upon 
initiation, administration, and content of such insurance 
plans. A selective questionnaire, personal interviews, 
intensive case study, and group conferences were used to 
obtain the data. 


SELECTED FINDINGS. (1) In the selection of a health 
plan the predominant trend showed that no consultants 
were used. (2) Just less than half of those sampled went 
to bid on their own health plan specifications. (3) In only 
one half of the health plans did the agencies have a choice 
of whether they would administer the health plan them- 
selves or have it administered by an insurance carrier. 
(4) The majority of plans sampled and studied had no pro- 
cedure established for informing and educating employees 
relative to the health plan on a continuing basis. (5) Of all 
types of health plans studied the basic service type and/or 
supplemental major medical was the most prevalent. 
(6) Very few dental plans appeared in a study of health 
plans offered. (7) Health plans of the group practice type 
are the least in number selected, but the most compre- 
hensive in coverage. 


CONCLUSIONS. (1) The study, adoption, and mainte- 
nance of a health plan is intricate and complex and re- 
quires the employment of expert consultation. (2) An ade- 
quate program for establishing quality control within a 
health plan is essential. Quality control was not evident 
in the preponderance of health plans studied. (3) In private 
industry health plans have become an integral part of em- 
ployee benefits. (4) Considerably more emphasis in the 
entire health plan area must be placed on preventive, diag- 
nostic, and rehabilitation care. (5) Provisions for more 
adequate conversion privileges and retirement benefits 
must be made a part of available health plans. 


SELECTED RECOMMENDATIONS. (1) Organizations 
interested in developing a health plan should use the 
questionnaire in Appendix A to assist them in gaining an 
insight into the many areas of selection, administration, 
and content coverage. (2) School district personnel must 
become more interested in providing administrative lead- 
ership in the health plan field. (3) Responsible personnel 
must determine what reports are necessary to properly 
evaluate the insurance program, not only from month to 





month but from year to year. The responsible personnel 
should make certain that such reports are available to 
concerned parties. (4) A potential health plan group should 
go to bid using tailor-made specifications that have been 
designed and developed by the subscribing group to fit their 
specific needs. (5) When bidding a health plan the specifi- 
cations must provide for a firm bid that cannot be sub- 
stantially changed by a minor variation in final enrollment, 
female content, income, or age. (6) In the bid the reports 
of costs, profits, reserves, acquisitions, etc., should be 
spelled out and the subscriber specifically designate how 
often he desires such information submitted in writing. 

(7) Full information on the administration and content of 
the health plan should be made availabie to the subscriber 
by the insurance carrier. This should include comprehen- 
sive and well-designed booklets, periodic explanations of 
any change of benefits, information on processing of claims, 
and other related material. (8) A very comprehensive 
program of education should be developed to introduce the 
new subscribers to the coverage and operation of the health 
plan and subsequently to keep the subscribers currently 
informed in the entire area of administration and benefits. 
(9) Benefits for dependents should be the same as those 

for the active employee. This recommendation is based 

on the concept that the health of the entire family affects 
the health, productivity, and quality of work of the active 
employee. Microfilm $6.05; Xerox $21.60. 476 pages. 
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In 1909 the Russell Sage Foundation studied the Camden 
City Public Schools to determine the extent of retardation 
and elimination in city school systems. Since there has 
been no systematic investigation of the extent of retarda- 
tion and elimination in Camden City from the time of the 
original study, it was felt that a current study would enable 
the system to identify its present problems, appraise its 
policies and practices, and initiate procedures to increase 
its holding power. 

The main purpose of this study was to determine the 
extent of retardation and elimination, both voluntary and 
involuntary, for the Camden City Public Schools and to 
reach conclusions that would be a basis for recommenda- 
tions to reduce elimination and retardation. 


Procedures 





The population of the school system was studied during 
a ten-year period to provide data relative to retardation 
and during a five-year period to provide data concerning 
elimination or dropout. Age-grade tables were compiled 
to measure the extent of acceleration, normalcy, and re- 
tardation, and then the trends were noted. Promotion and 
failure were also measured, and their influence on re- 
tardation was considered. The personal characteristics 
of voluntary dropouts for two years were determined 
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through an analysis of the data in the cumulative record 
folders. The holding power of the Camden schools was 
compared with the holding power in both the state and 
the nation. 


Summary of the Findings 
1. The percentage of pupil failures increased markedly 
in nearly all grades. 


Acceleration of pupils was not important and vir- 
tually vanished. 


The percentage of pupils who were of normal age 
in grades one through five showed a general de- 
crease. 


The percentage of retardation increased noticeably 
in grades one through five over the span of the study. 
The highest percentage of retardation was noted 

in grade seven. 


The percentage of retarded males was higher than 
the percentage of retarded females in every grade 
and in every year studied. 


. Failure in one grade did not necessarily increase 
the backlog of retardation in that same grade, but 
it did affect the amount of retardation in each suc- 
ceeding grade. 


The intelligence levels of the general school popu- 
lation compared favorably with those throughout 
the nation. 


. According to the available data, dropouts were gen- 
erally characterized as possessing one or more of 


the following characteristics: (a) residence ina 
poorer socio-economic area, (b) reaching terminal 
education in grades nine or ten, (c) being generally 
retarded, (d) having parents with low levels of edu- 
cation, (e) possessing low intelligence and reading 
levels, (f) and having poor or failing grades. 


The persistence of classes until graduation was 
lower in Camden than in the state as a whole, but it 
improved in Camden at a rate greater than that 
shown for the state. 


. The percentage of dropouts in Camden was lower 
than that in other cities in the nation of comparable 
size. 


Conclusions 





It was concluded that the increase in retardation was 
caused by the increase in the rate of pupil failures. The 
increase in the rate of pupil failures was in turn largely 
attributable to more stringent enforcement of grade level 
requirements in reading and other subject areas, as well 
as to the lack of a system-wide promotional policy. How- 
ever, even though the rates of pupil failures and the result- 
ant rates of retardation in the Camden City schools rose 
markedly, holding power increased. A comparison of the 
holding power of the Camden schools with that of the 
schools in the state and the nation justified the conclusion 
that Camden was holding pupils longer and graduating a 
greater percentage than were the cities of comparable size 
throughout the nation and that the holding power of the 


system would soon match the holding power throughout 
the state. 


Recommendations 








The community, it was recommended, should be better 
informed about the problems of retardation and dropout 
and be more involved in finding the solutions. 

The school system should try to solve the problem by 
experimenting with ungraded units on the elementary level, 
improving the developmental reading program, evaluating 
the objectives and methods of the industrial arts curricu- 
lum, and expanding the work-training programs. 

The school system should also train teachers in more 
effective instructional techniques for dealing with slow 
learners, increase the scope and personnel of the guidance 
program, use home-school visitors, develop a comprehen- 
sive and system-wide promotional policy, provide for a 
systematic and recorded investigation of the dropout pat- 
tern, and conduct further studies of potential dropouts who 
both leave and remain. 
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SCHOOL CONSTRUCTION UNDER THE 
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Jacqueline Marie Vincent Davis, Ed.D. 
University of Alabama, 1961 


To assist schools burdened by the national defense 
effort and other Federal activities, Congress in 1950 
passed Public Law 815 which provided financial aid for 
schoolhouse construction in Federally impacted school 
systems. The major purpose of this work was to make a 
detailed study of the Federal assistance program under 
Public Law 815, as amended, to 1958, in the public school 
systems of Alabama. 

The problem and related studies were described in 
Chapter I. The background of the legislation was traced 
in Chapter II. In Chapter III the provisions of the law it- 
self, through Public Law 85-620, were analyzed, and ac- 
complishments under the law as of 1959, at both the na- 
tional level and in the state of Alabama, were summarized. 
In Chapter IV some principles of Federal aid were de- 
veloped, based upon pronouncements and official state- 
ments of groups of educators, organizations, and com- 
mittees regarding Federal aid legislation and Federal 
assistance programs, to serve as criteria against which 
to examine the findings of this study. In Chapter V the 
data of the questionnaire study made in Alabama in which 
all the superintendents of Alabama school systems re- 
ceiving funds under Public Law 815 were contacted, either 
through personal interview or mailed questionnaire, were 
reported. In Chapter VI the findings of the study were 
analyzed and interpreted in the light of the criteria. In the 
final chapter, the summary and conclusions were presented. 
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On the basis of these investigations the following con- 
clusions were drawn: 

1. Prior to the enactment of Public Law 815 direct 
Federal aid for school construction occurred as a result 
of national emergencies, depression and war, to aid in the 
solution of national crises. 

2. In enacting Public Law 815 Congress declared a 
new policy of Federal responsibility for Federal school 
problems. 

3. The available evidence indicated a need in 1950 for 
Federal assistance to Federally impacted areas for school 
construction and suggests the probability of a continuing 
need. 

4. Funds supplied in Alabama under Public Law 815, 
although judged inadequate, were of great help in relieving 
school construction problems in Federally impacted areas, 
which had in some instances reached critical proportions. 

5. Participation in the assistance program demands 
study and effort on the part of local school officials in 
order that their systems might benefit from the Federal 
aid provided under this technical and complex law. 

6. Help and leadership supplied by the State Depart- 
ment of Education in Alabama with regard to Public Law 
815 was judged to have been adequate, but there was evi- 
dence of a need for a more active and aggressive role on 
the part of the State Department. 

7. The role of the U. S. Office of Education and the 
placing of responsibility for the assistance program in the 
U. S. Office of Education appeared to have promoted effi- 
ciency and harmony. 

8. Under the safeguards included in Public Law 815 it 
appeared there was little or no threat of Federal control 
in the provisions of the legislation or the implementation 
thereof. 

9. The inadequacy of appropriations for the purposes 
of Public Law 815 have tended to contribute to adminis- 
trative difficulties and problems in working with the as- 
sistance program. 

10. Public Law 815 and the assistance program pro- 
vided under it were found to be compatible with the prin- 
ciples set up in the study, except that Federal funds under 
Public Law 815 are not channeled through the State Depart- 
ment of Education. 
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James Harvey Dodds Jr., Ed.D. 
University of Illinois, 1961 


This study was designed to review the experiences of 
specific Illinois school boards when they undertook studies 
of the administrative staffing and organization within their 
respective school districts. The objectives of the study 
were to secure detailed information on the number of per- 
sons and types of personnel involved in the local studies, 
the study initiators, the cost of the respective studies, the 
educational benefits derived from the studies and the 





publicity given the studies. Information was also secured 
regarding the changes which resulted from the local stud- 
ies, the satisfaction with the study method employed, and 

the strengths and weaknesses of the local studies. 

Fifty-two school districts, including ten of the thirteen 
different types of school districts within the state, com- 
prised the study population. No samping technique was 
used, as these fifty-two districts were the only respondent 
school districts which had conducted local studies appro- 
priate for this dissertation. Personal reactions may have 
influenced the information received, since all respondents 
were members of the central administrative staffs of the 
respective school districts. 

Three study methods were defined: (1) studies which 
involved outside consultants, from consulting firms or 
institutions of higher learning, alone or in combination 
with either of the other types of study personnel; (2) studies 
which involved a group of local citizens and possibly the 
board of education and/or the school staff, but outside 
consultants are excluded; and (3) studies which involved 
the school officials and/or staff, but outside consultants 
and citizens’ groups are excluded. 

Studies by outside consultants were the most expensive, 
were intensive rather than extensive in scope, and were 
effective because of the neutrality of the consultants to 
local pressures. Some of the consultants did not perform 
in the expected manner and the major weakness for this 
type of study was: “suggestions and advice lacking.” 

The studies by local citizens were broader in scope and 
recommended a larger number of changes in personal 
assignments than either of the other two types of studies. 
This study method was rated as being more satisfactory 
than either of the other study methods. The major weak- 
nesses indicated included the lack of educators and con- 
sultants, and the fact that lay persons lack knowledge about 
educational methods. The use of lay persons in conducting 
the studies and the thoroughness of these studies were 
their major strengths. 

The studies by the local officials and staff members 
were approximately equal in cost to the studies conducted 
by local citizens, but staff salaries were not allocated to 
the studies in proportion to the time devoted to them. These 
local studies were narrowly defined and frequently may be 
considered as internal studies. This study method was 
rated as the least satisfactory method. The major strengths 
of this study method consisted of the involvement of both 
board and staff members, and the understanding and co- 
operation resulting from working together. The major 
weaknesses were the utilization of too few persons, the 
need for more citizen participation, and the need for the 
help of educational consultants. 

This investigation indicates that the ideal study group 
would be composed of educational consultants, lay per- 
sonnel, school board members, members of the adminis- 
trative staff, and other members of the school staff. Suffi- 
cient clerical personnel should be provided, staff members 
should have released time for participation in the study, 
and sufficient time should be allowed so the study can be 
completed without being pressed for time. 
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SABBATICAL LEAVES AND CALIFORNIA 
CERTIFICATED PUBLIC 
SCHOOL EMPLOYEES 


(Order No. 61-3798) 


Forest Merle Fouts, Ed.D. 
University of Southern California, 1961 


Chairman: Professor Nelson 


Three hundred seventy-one certificated public school 
employees were identified as having experienced a sab- 
batical leave during the year under study. The purpose of 
this study was to compile personal background data pertain- 
ing to sabbatical leave recipients, to analyze attitudes and 
opinions of the sabbatical leave group regarding their leave 
experiences, to analyze attitudes and opinions of a super- 
visory group comprised of personnel directors, superin- 
tendents, and principals regarding sabbatical leave pro- 
grams, and to determine areas of greatest benefit resulting 
from a sattatical leave as noted by respondent leave 
recipients and members of the supervisory group. 

A review of related literature was made, and sponsor- 
ship of the study on a state-wide basis was obtained from 
the California Teachers Association. Sabbatical leave 
recipients were identified by each of the fifty-eight County 
Superintendent of Schools offices with a 100 per cent re- 
sponse. Questionnaires were developed and sent to each 
sabbatical leave recipient and a selected supervisory group. 


FINDINGS. (1) Approximately 70 per cent of all sab- 
batical leaves granted during the year under study were 
granted to certificated school personnel employed in Los 
Angeles County; while slightly more than one third of the 
state’s total number of credentialed personnel were em- 
ployed in Los Angeles County. (2) Fifty-four school dis- 
tricts of the more than 1,700 in California were active in 
the sabbatical leave program during the 1957-58 school 
year. (3) Approximately three fifths of the 371 sabbatical 
leaves granted were to leave recipients employed in the 
Los Angeles City School system, while less than 15 per 
cent of the state’s total number of credentialed personnel 
were employed in Los Angeles City. (4) Forty-one per 
cent received their leave for study purposes only, 39 per 
cent for travel purposes only, and 19 per cent indicated 
both travel and study as the purpose. (5) More than 90 per 
cent received half of regular salary while on leave; 5 per 
cent received the difference in salary. (6) Approximately 
90 per cent were required to furnish bond. (7) More than 
90 per cent indicated at least a bachelor’s degree. (8) Three 
fourths indicated they thought their particular school dis- 
trict benefited to a “great extent” as a result of their sab- 
batical leave. (9) Eight of ten respondents believed that 
sabbatical leaves strengthen the instructional program 
“considerably”; 5 per cent indicated the effect as “slight.” 
(10) More than two fifths of leave recipients indicated leave 
policies should remain the same; one half stated they 
should be liberalized. (11) Approximately three fourths of 
all respondents indicated “psychological lift” as a major 
accomplishment of their leave; “new perspective on teach- 
ing” was ranked second. (12) The supervisory group was 
slightly less enthusiastic toward liberalizing leave policies. 
(13) Nearly four fifths of the supervisory group felt staff 
members benefited most in returning greatly refreshed 
mentally and physically; “broader understanding of subject 
areas” was second in rank. 





CONCLUSIONS. (1) Benefits derived through the grant- 
ing of sabbatical leaves to certificated employees are suffi- 
ciently in evidence to warrant district expenditures for the 
continuance of the program. (2) Many districts, in planning 
for a sabbatical leave program, have not clearly defined 
the goals and objectives to be achieved by the recipient, 
nor have they adopted follow-up activities in which the 
district may share the benefit. (3) Clear evidence is 
apparent that the granting of sabbatical leaves is not con- 
sidered as merely a “fringe benefit” but, rather, as de- 
signed for professional improvement. 


RECOMMENDATIONS. (1) Boards of education, admin- 
istrators, and professional educational organizations must 
become more cognizant of the benefits of sabbatical leave 
programs if intelligent decisions are to be made in ex- 
panding and refining present district policies. (2) All dis- 
tricts should establish at least a minimum program by 
providing leave benefits with difference in salary being 
paid the employee. (3) Districts should develop policies 
for follow-up activities which would benefit the entire 
teaching staff. (4) Serious consideration should be given 
to granting leaves at full salary on a semester basis to 
selected individuals doing research relating to district 
problems. Microfilm $4.15; Xerox $14.65. 321 pages. 


CURRENT PRACTICES IN THE STAFFING 
OF ADMINISTRATIVE AND SUPERVISORY 
FUNCTIONS IN FIRST CLASS SCHOOL 
DISTRICTS IN THE STATE OF WASHINGTON 


(Order No. 61-3987) 


Jack Louis Frisk, Ed.D. 
University of Washington, 1961 


Chairman: Dr. George D. Strayer, Jr. 


The forty-seven school districts which served areas 
of over 10,000 population in the state of Washington were 
surveyed for the 1959-1960 school year regarding the num- 
ber of administrators and supervisors employed in each 
district. In addition, respondents’ opinions were asked 
regarding the optimum size of the administrative and 
supervisory staff. Opinions were compared to existing 
staff size. Data were collected by interview. 

Administrative and supervisory positions were tabulated 
by title. The total number of positions for each school 
district was converted into ratios to the number of pupils 
and to the number of teachers. Ratios of all administra- 
tors and supervisors, certificated and non-certificated, 
ranged from one-hundred sixty-eight pupils to three hun- 
dred thirty-two pupils per administrator and supervisor. 
There were as few as seven and one-half teachers per 
administrator and supervisor in one district and as many 
as fifteen and one-half teachers per administrator and 
supervisor in another district. The larger districts tended 
to have larger ratios than the smaller districts, both in the 
case of teachers and of pupils. 

To achieve the optimum size desired by respondents, 
an over-all increase of 17.7 per cent in the existing ad- 
ministrative and supervisory staffs would have been re- 
quired. General administration would have required a 
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6.2 per cent increase to achieve optimum size. Adminis- 
trative and supervisory positions in the area of services 
would have required an increase of 13.5 per cent, and 
curriculum and instruction an increase of 35.2 per cent 

to achieve the size considered optimum. Ninety-four per 
cent of the respondents desired increases in the size of the 
administrative and supervisory staff. 

A list of fifty-five selected duties were surveyed to 
determine the delegation of duties and procedures used in 
the forty-seven school districts. All of the fifty-five duties 
were totally or partially delegated by the superintendent 
in a majority of all school districts studied. Most of the 
duties were considered to be a responsibility of more than 
one administrator or supervisor. A large majority of the 
districts were reported to utilize the delegation of duties 
in a pattern indicative of a teamwork approach but some 
fitted a pattern of strict line and staff authority. 

From a list of forty-six possible administrative and 
supervisory problems, respondents most frequently men- 
tioned (1) a lack of finances to adequately staff adminis- 
trative and supervisory positions, (2) administrators and 
supervisors who performed too many non-supervisory 
duties, and (3) problems regarding the organizational 
structure for administration and supervision. 

An open-end question was asked regarding administra- 
tive and supervisory practices which were considered 
effective. The most frequently mentioned effective prac- 
tices involved ways of achieving desirable communications 
and human relations. 

The number of secretaries and clerical workers in the 
forty-seven Washington first class school districts was 
also surveyed and compared by converting the data to 
pupil-secretary and teacher-secretary ratios. The ratios 
ranged from two hundred two pupils per secretary in one 
school district to seven hundred seventy-three pupils per 
secretary in another district. There were as few as eight 
and one-half teachers per secretary in one school district 
and as many as twenty-nine teachers per secretary in 
another district. The larger sized districts tended to em- 
ploy proportionally more secretaries than the smaller 
districts. 

First class school districts in the state of Washington 
were not found to be following a fixed pattern in adminis- 
trative and supervisory staffing nor in the organizational 
structure for administration and supervision. 
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THE SUPERINTENDENT’S EXPECTATIONS 
OF THE NEGRO HIGH SCHOOL 
PRINCIPAL IN MISSISSIPPI 


(Order No. 61-5019) 


De Lars Funches, Ed.D. 
The University of Oklahoma, 1961 


Major Professor: Dr. Claude Kelley 


The problem of this study was to determine the rela- 
tionship between the role the secondary principals indicate 
they play in their schools and the role expected of them by 
their superintendents. The principals and superintendents 
were asked to indicate the importance they attached 





to each role. A questionnaire was used to obtain the de- 
sired data from principals and superintendents. The re- 
sponses of principals and superintendents were tested for 
significance of difference between groups by Chi-square 
and for proportion by the z test for equality of proportion. 


Summary of Findings: 


Principals did not perceive their role and duties accord- 
ing to the superintendent’s expectations with respect to: 


a) devoting the major portion of their time to the im- 
provement of instruction. 


b) utilizing testing programs, surveys, and other re- 
search techniques to evaluate the curriculum. 


c) delegating responsibility for managerial duties to 
such an extent that they do not require the majority 
of their time and attention. 


d) utilizing follow-up studies of graduates as one means 
of evaluating the school program. 


e) offering special courses for gifted pupils. 


f) trying to improve communications between home 
and school by preparing a handbook for parents. 


g) utilizing test results in planning individual courses 
of study. 


h) holding conferences with pupils and parents to help 
them reach decisions concerning educational and 
vocational plans and problems. 


i) conducting research to improve grading practices 
and reports to parents. 


j) using a check-list system for checking on the con- 
ditions of rooms in the school buildings. 


Major Conclusions: 


1. Principals do not seem to devote the major portion 
of their time to their most important task — the 
improvement of instruction. 


. Principals do not delegate responsibility for man- 
agerial duties to such an extent that they do not 
require the majority of their time. 


. In general, principals are not using a sufficient 
number of the recommended techniques for curricu- 
lum improvement. 


Principals do not seem to perceive their role and 
duties as well as the superintendent would have them. 


Superintendents, with a higher level of professional 
training than principals, seem to have a better un- 

derstanding of the role of the principal in the sec- 

ondary school than does the principal. 


Although the data show the principals and super- 
intendents confer regularly about the program and 
activities of the school, it seems that a lack of un- 
derstanding exists between what the principals see 
as their duties and responsibilities and what the 
superintendents perceive as their duties and re- 
sponsibilities. 
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Recommendations: 


1. That the principal take the initiative in discussing 
frankly with the superintendent their expectations 
concerning each other’s role as it relates to the 
objectives of the school. 


. That institutions engaged in preparing public school 
administrators emphasize the expectations that are 
placed upon the administrator by his superior, his 
staff, pupils, and the community. 


. That studies of this type be made to determine what 
teachers expect of high school principals. 


That analyzed data resulting from studies of this 
nature be made available to affected personnel. 


. That the superintendent initiate discussions with 
the principal leading to a thorough understanding 
of their professional relationship and the duties and 
responsibilities which are attached to the leadership 
role of the principal. 
Microfilm $2.75; Xerox $4.20. 77 pages. 


DECENTRALIZATION OF EDUCATIONAL 
ADMINISTRATION IN EGYPT, AND ITS 
EFFECTS ON THE SCHOOLS 
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Soad Soliman Gadallah, Ed.D. 
University of Missouri, 1961 


Supervisor: Ralph K. Watkins 


Problem: The recent development in decentralization of 
school administration in Egypt was greatly stimulated 
and promoted by the rapid expansion of the educational 
system. The emphasis on providing equal educational 
opportunities for all the children, the increase in the 
number of schools, and the diversity in the nature of 
the student body necessitated the creation of the edu- 
cational Zones as administrative units to operate the 
schools on local bases. The delegation of certain re- 
sponsibilities to these Zones was supposed to enable 
persons directly concerned with the education of the 
young to participate actively in educational planning. 


Purpose: The general purpose of this study was to deter- 
mine, in the light of approved modern concepts of ad- 
ministration, the effects of the decentralized system 
at Giza Educational Zone on school administration. 
The study was also concerned with pointing out the 
extent to which local administrators accepted their 
responsibilities. 


Method of Research: The field work needed for this study 
consisted of two phases. The first phase was an ex- 
tensive survey designed to obtain a generalized picture 
of the system with emphasis on the organization of its 
structure and the scope of its function. The second 
phase was an intensive interview of one hundred school 
principals, conducted to determine and check their 





responsibilities as administrators against their actual 
authority to decide on educational matters. 


Summary: The line of analysis developed in this study 
indicated that: 


(1) The establishment of local offices of administration 
brought the schools nearer to the people of the com- 
munities, created co-operative relationships between 
administrators and patrons, helped the growth of 
the human element among staffs, and encouraged 
the adoption of new techniques in teaching and su- 
pervision. 


(2) The decentralized system of school administration 
in Egypt was still leaning toward centralization. 
Educational policies were effected from the top 
down, local offices were not endowed with enough 
powers to direct their schools independently of the 
central office, and delegated administrative authority 
was not commensurate with the assigned respon- 
sibilities. 

(3) The authority of the school principal was still 
limited by rules and regulations from the Ministry, 
the Zone, and the Directorate. The type of school 
seemed to affect this authority. Secondary school 
principals enjoyed more freedom than either the 
preparatory or the primary school principals. Qual- 
ifications of the principal played a great part in 
determining his status. 


(4) Very few principals had active participation in edu- 
cational policy-making, in matters of school finance, 
and in planning for school buildings. 


Conclusions: In view of the above findings it was con- 
cluded that: 


(1) The decentralized system of Giza Zone has suc- 
ceeded to the extent that local administrators have 
learned to accept the responsibilities they are held 
for, and to the extent that human cooperative rela- 
tionships characterize the system. 


(2) The system has fallen short in its ability to provide 
for the local administrators complete authority to 
carry out, to the full, their assigned responsibilities. 


Recommendations: Decentralization of educational admin- 
istration in Egypt should be implemented with: 


(1) Ensuring maximum independence for local units. 


(2) Establishing coherent relationships between local 
units and the central authority. 


(3) Defining these relationships so clearly that no unit 
encroaches on the freedom of the other units. 


(4) Entrusting administrative positions to adequately 
qualified persons who believe in and stand for mod- 
ern concepts of administration. 
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JUNIOR HIGH SCHOOL SIZE 
(Order No. 61-3799) 


Genero Bruno Garcia, Ed.D. 
University of Southern California, 1961 


Chairman: Professor LaFranchi 


The purpose of this study was (1) to determine the 
relationship between junior high school size and certain 
significant aspects of the educational program and (2) to 
determine an optimum size for a three-year junior high 
school containing grades seven, eight, and nine. 

The design of the study included (1) visitations to 
twenty junior high schools in the Southern California area, 
(2) a survey of 2,028 students, (3) a survey of 894 teachers, 
and (4) a survey of 210 principals. The data were subjected 
to machine tabulation; the Spearman rank-difference cor- 
relation method, chi-square, and percentages were em- 
ployed to interpret the data. 


FINDINGS AND CONCLUSIONS. (1) There is a direct 
relationship between school size and the variety of cur- 
ricular offerings. Schools below 1,000 enrollment are 
hard pressed to provide a rich curriculum. (2) Schools 
above 1,000 enrollment generally provide the recommended 
plant facilities. Smaller schools frequently lack some of 
these facilities. (3) Schools below 1,000 enrollment have 
a more favorable site size. Most large schools fall far 
below the standard of ten acres plus one additional acre 
for each 100 pupils. (4) The ratios of pupils to school 
personnel strongly favor schools below 1,400 enrollment. 
Larger schools generally overload their professional and 
clerical staffs. (5) School size has little or no relation- 
ship to such pupil-related factors as school accidents, 
disciplinary suspensions, standardized testing, medical 
examinations, and bus transportation. (6) Small schools, 
especially those below 750 enrollment, have broader stu- 
dent participation in club and intramural activities. (7) Stu- 
dent attitudes are generally better in schools below 1,000 
enrollment in six out of the nine areas studied. Students 
in small schools are more pleased with their relationships 
with teachers and fellow students, they respond better to 
student government, and they are more pleased with the 
size of their school. Students in schools above 1,400 are 
more aware of school housekeeping and the advantages of 
a broader curriculum. (8) Teachers favor schools of dif- 
ferent sizes for different things. They believe that larger 
schools have a better extracurricular program, have better 
student morale, and facilitate the assignment of teachers 
in their major fields. The most experienced teachers and 
those assigned the fewest daily preparations are found 
in schools of 1,000 to 1,399 enrollment. In small schools 
teachers know their pupils better and believe they receive 
more staff help. (9) Principals as well as teachers prefer 
a junior high school of 1,000 enrollment. Also there is 
considerable support for a school of 1,400 to 1,799 enroll- 
ment, but schools below 750 or above 1,800 are not gen- 
erally desired. 


RECOMMENDATIONS. (1) The upper limit of enroll- 
ment for a three-year junior high school should be 1,400, 
and under no conditions should it be allowed to exceed 1,800. 
(2) Every effort should be made to maintain a minimum 
enrollment of 1,000; however, no serious modifications 





would be required if the enrollment was as low as 750. 

(3) The minimum site standard of ten acres plus one ad- 
ditional acre for each 100 pupils should be met by all 
junior high schools. (4) Large schools should provide more 
favorable ratios of pupils to school personnel. (5) Large 
schools should make every effort to provide for the per- 
sonal well-being of pupils and encourage broader interest 
and participation in the activities of the school. (6) Small 
schools should make every effort to provide recommended 
plant facilities and an adequately stacked library. (7) Small 
schools should strive to provide a greater variety of cur- 
riculum offerings. (8) Schools of medium size—1,000 to 
1,400 enrollment—should make every effort to improve 
their programs by working to provide the advantages of 
both small and large schools. (9) The optimum size rec- 
ommended is between 1,000 and 1,400. An enrollment of 
1,200 is the single optimum size with which a junior high 
school would seem to be able to operate most advantage- 
ously. Microfilm $3.50; Xerox $12.40. 271 pages. 
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The Problem 


The primary objectives of this study were to (1) deter- 
mine how elementary school principals employ their time; 
(2) obtain opinions from principals and authorities as to 
how the time should be spent; (3) suggest a criterion for 
time apportionment based on the findings. 

Secondary purposes of the study were to (1) determine 
certain personal and professional characteristics of ele- 
mentary school principals in Oregon; (2) determine the 
amount of clerical and administrative assistance principals 
have; (3) record opinions of principals as to the relative 
value of certain educative experiences; and (4) make con- 
clusions and recommendations. 





Significance of the Study 


The increasing complexity of our society demands 
enlightenment and perspective relative to the many de- 
mands on the positions of leadership in the elementary 
schools. Inorder that the principals may not become slaves 
to routine demands, they needsome guidesfor analysis and 
comparison to help them determine which tasks are theirs 
to perform alone and which should be delegated to others. 

The Oregon Elementary School Principals’ Association 
and the State Department of Education have expressed a 
strong desire for an analysis of the manner in which prin- 
cipals actually spend their time. This information, along 
with some authoritative basis for determining standards 
of distribution for the principals’ time, is vital to continued 
improvement of educational techniques. 
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Consolidation and increased enrollments, coupled with 
public demands for improved quality of education, call for 
extra time and effort on the part of principals. The need 
for reliable information with which to assist in creating 
a public opinion compatible with the massive tasks con- 
fronting educators for the coming years is crucial to the 
welfare of the nation. 


Summary of Procedures 





Data for the portion of the study dealing with the manner 
in which principals spend their time were gathered by use 
of a diary form on which 99 principals recorded their daily 
activities at 15 minute intervals. Questionnaires were 
employed to secure other general and specific information. 

The second phase of the study involved a questionnaire 
survey of educational authorities’ and select elementary 
school principals’ opinions. 

Diary results were grouped by school class and size, 
amount of teaching required of the principal, and the amount 
of secretarial services available to the principal. Schools 
were divided into three groups for analysis. Group I rep- 
resented large, first class schools (median of 19.5 teach- 
ers) with a full-time principal and a full-time secretary. 
Group II was composed of medium sized, (median 11 teach- 
ers) first class schools; most principals in this group 
were required to do some teaching and had only part-time 
secretaries. Group II represented schools of second and 
third class districts and the principals were either required 
to teach more than half-time, had no secretary, or both 
conditions prevailed. 


Conclusions 





1. Better programs for identification and selection of 
candidates for the elementary school principalship are 
needed. 

2. Orientation and training programs for the principal- 
ship are in need of improvement. Principals in Oregon 
ranked on-the-job experience first, teaching second, and 
college courses third in value as educative experiences 
for the principalship. 

3. A major task for the elementary school principal is 
to provide leadership for increased public recognition of 
his strategic position in the patterns of educational organ- 
ization. 

4. Elementary school principals at all levels of opera- 
tion are in need of more secretarial help for routine and 
record keeping activities. This is evidenced not only by 
the amount of time they spend during the work day, but by 
the extra work necessary on weekends. 

5. An elementary school of more than 14 teachers 
should have administrative assistance in addition to a full- 
time principal and a full-time secretary. 

6. Standards for secretarial assistance in Oregon ele- 
menetary schools need revision; they are indefinite and 
inadequate. 

7. The greatest need for time for educational leader- 
ship functions is experienced by principals of large ele- 
mentary schools. 

8. A criterion for time budgeting is needed for ele- 
mentary school principals of Oregon. 

9. Opening and closing weeks of school are periods of 
considerable deviation from the normal time distribution 
pattern by the principals. 





10. All elementary school principals in Oregon spend 
a greater portion of their time on management and record 
keeping activities and less on educational leadership ac- 
tivities than is recommended by the criterion of authori- 
ties’ and select elementary school principals’ opinions. 
Microfilm $2.75; Xerox $8.80. 192 pages. 
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The purpose of this study was to analyze the position of 
the elementary counselor from the administrative stand- 
point. It investigated five areas: (1) qualifications, (2) du- 
ties, (3) in-service training, (4) personnel policies, and 
(5) evaluation. Four questionnaires, developed by the 
writer, were sent to each of thirty-four school districts 
employing elementary counselors. One each was com- 
pleted by the superintendent, a principal, a counselor, and 
a teacher. Questionnaires were also completed by author- 
ities on elementary school guidance. These five groups 
totaled 152 respondents. 


FINDINGS. The groups agreed that these college 
courses were important in training the elementary coun- 
selor: Guidance in the Elementary School, Growth and 
Development, Mental Hygiene, Tests and Measurements, 
Child Psychology, Principles and Techniques of Guidance, 
and Supervised Counseling. They agreed that counselors 
should have these abilities: skill in dealing with people, 
ability to administer and interpret standardized tests, 
skill in interviewing, knowledge of the community, and 
knowledge of the elementary school’s educational program. 
Many districts required them to have a master’s degree 
and successful teaching experience. 

The groups considered these duties important for coun- 
selors to perform: interpreting pupil data to staff and 
parents, counseling pupils, conferences with parents, and 
acting as guidance consultant to the staff. They agreed 
that the counselor should neither punish pupils nor give 
psychotherapy. Many respondents felt that counselors were 
engaged in many clerical tasks. Guidance services direct 
to pupils, services through teachers to help pupils, and the 
gathering, maintaining, and interpreting pupiidata were given 
as the three most important services counselors rendered. 

Conferences with consultants, supervision of the coun- 
selor’s work, meetings with the head of guidance, and ob- 
servation of experienced counselors were thought to be 
valuable types of in-service training for counselors. Few 
districts had aninternship for new counselors or provisions 
for observing experienced counselors. 

Elementary counselors were classified with elementary 
teachers so far as salaries and working times were con- 
cerned. Few counselors taught classes and they were 
classified as staff officers. They were assigned anywhere 
from 300 to 2,000 pupils. 
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Few districts presented objective evidence of desirable 
behavioral changes in pupils occurring since the assign- 
ment of counselors to their schools. They felt that coun- 
selors had increased the faculty’s understanding of chil- 
dren, however, and that they rendered valuable service by 
offering individual counseling to children and by collecting 
and maintaining good pupil records. 


CONCLUSIONS. The college courses listed under Find- 
ings are important in training the elementary counselor. 
The abilities listed above are also important for him to 
possess. The duties listed above are the most important 
ones for him to perform. Counselors were involved in 
many clerical duties. In-service training programs for 
them were inadequate. Salaries for them were inequitable 
and they were assigned too many pupils. Evaluation of 
their services was either non-existent or inadequate. 


RECOMMENDATIONS. The training of the elementary 
counselors should include the college courses listed above 
under Findings except where overlapping of content exists. 
Supervised Counseling should be taken by all candidates. 
Administrators should look for persons to fill counselor- 
ships who possess the abilities listed under Findings. 
Counselors should perform all the duties listed under Find- 
ings. They should not perform clerical tasks, give psycho- 
therapy, nor punish pupils. In-service training programs 
should be established which include observation of expe- 
rienced counselors and consultation service. Counselors 
should be paid more and have a longer work year than 


teachers. They should not be assigned more than 750 pupils. 


They should serve in an advisory capacity and should not 
teach classes. Objective evaluation of counselors’ services 
should be undertaken in terms of behavioral changes in 

the pupils. Microfilm $6.70; Xerox $23.65. 525 pages. 
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The Problem 


This dissertation reports a study of the relationship 
of curricular offerings to drop-out in the evening programs 
of California public junior colleges. It is specifically con- 
cerned with the relationship of the following to drop-out 
rates: 





1. the specific subject matter of the course; 


2. the opportunity for students to acquire vocational 
competence in the class. 


All enrollments and drop-out experienced in all of the 
evening programs of all California public junior colleges 
listed in the 1960 Junior College Directory are included 
in this study. During the fall semester, 1958-59, these 
amounted to 283,555 class enrollments and 96,533 drop- 
outs in 9,034 class sections offered in 64 colleges. 





Methodology 





The researcher secured from each college for each 
section offered the total number of students who enrolled 
and the number who completed the semester. Using in- 
formation secured from printed schedules of classes, 
course catalogues, other brochures, and correspondence 
and conversations with individual college officials, the 
researcher categorized each class offered according to 
two systems of classification. 

The basis for one of these, termed the Seventeen Class 
System, was the subject area of the course. The data were 
reported in a form facilitating direct comparison with 
Leland Medsker’s findings in an earlier study. In the other 
classification, the Five Class System, courses were placed 
into one of five categories based upon academic-vocational, 
lecture-laboratory, and credit-no credit variables. 


Major Hypotheses 








The data gathered were used to test the general hypoth- 
esis that an inverse relationship exists between the voca- 
tional utility of a course and its drop-out rate. The general 
hypothesis was tested by comparing nine sub-hypotheses 
with the discovered data. 


Principal Findings 


The principal findings of this study may be summarized 
as follows: 

1. The drop-out rate for vocational courses was lower 
than that for academic classes. 

2. The drop-out rates for laboratory classes and lec- 
ture classes were approximately the same. 

3. If classes in shorthand and typewriting were ex- 
cluded from the laboratory and vocational classifications, 
the drop-out rates for these altered categories were con- 
siderably lower than for lecture and academic courses. 

4. The relative rankings of the Five Class System from 
the one with the lowest drop-out rate to the one experienc- 
ing the highest was: 





. vocational-laboratory 
. vocational-lecture 
academic-lecture 
. academic-laboratory 
e. no-credit, adult education 


5. The experience of the Seventeen Class System tended 
to support the findings of the Five Class System. Most of 
the subject areas likely to have high vocational utility were 
included among the categories with the lower drop-out 
rates. 


Recommendations 


The findings of this dissertation prompt the researcher 
to recommend that: 

1. Research be conducted to obtain more knowledge 
concerning the evening programs of California public 
junior colleges. Twenty-three research problems sug- 
gested by the findings of this study are listed in the dis- 
sertation. 

2. The criteria for classes of the thirteenth and four- 
teenth grades being considered by the California Junior 
College Association be adopted and, after a trial period, 
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be made mandatory as the basis upon which financial aid 
from the state shall be apportioned. 

3. The existing differential in state financial aid to 
districts based on the age of students enrolled in classes 
of the thirteenth and fourteenth grades be eliminated. How- 
ever, a differential in support between graded classes and 
no-credit, adult education courses possibly could be 
justified. 

4. A specialist or consultant in evening programs be 
added to the staff of the Bureau of Junior College Educa- 
tion of the California State Department of Education. 

5. A section or committee to consider the administra- 
tion of junior college evening programs be added to the 
California Junior College Association. 

6. An acceptable and equitable system of cost analysis 
for the operation of evening classes in public junior col- 
leges be devised and employed. 

Microfilm $3.00; Xerox $10.35. 229 pages. 
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The purpose of this study is fourfold: (1) to determine 
the extent of special educational services provided by 
intermediate units of school government in standard metro- 
politan areas; (2) to ascertain trends, if any, in the role of 
these units; (3) to identify relationships of these units to 
local administrative districts and other public and private 
agencies involved in providing educational services through 
the intermediate offices; and (4) to find out if the efforts 
to cope with increasingly complex problems point to the 
need for a new conceptualization of the intermediate unit 
as a part of the total governmental structure in public 
education. 

The historical evolution of the intermediate district 
was investigated. An analysis of rapidly growing metro- 
politan areas with their complex social, economic, and 
political problems was made. Special attention was given 
to the problems of schools in the metropolitan setting. 

Questionnaires were sent to 191 intermediate school 
districts in the standard metropolitan areas of 24 states. 
These included all states containing metropolitan areas 
operating intermediate school districts during the 1958-59 
school year. Replies were received from 80 of these dis- 
tricts in 19 states. Information was received concerning 
the following special educational services: instruction in 
music, instruction in art form, vocational home economics, 
cooperative occupational training, vocational shop train- 
ing, special psychological and guidance services, health 
services, curriculum services, special education of ex- 
ceptional children, business administration services, su- 
pervisory and maintenance services, supervisory and 
maintenance services of school transportation, adult edu- 
cation and instruction in arts, crafts, and elementary shop. 

A significant amount of activity in providing special 
educational services was provided by intermediate districts 





in some of the states covered in this survey. The greatest 
activity occurred in the areas of curriculum, health, school 
transportation, special education of exceptional children, 
and psychological and guidance. The study revealed wide 
disparities in the provision of special educational services 
to pupils attending schools in the metropolitan areas sur- 
veyed. 

Analysis of the trends of intermediate districts in pro- 
viding services showed that since the nineteen thirties 
there has been a marked upward trend in providing serv- 
ices in the areas where there was greatest activity. The 
data revealed that once a service was started there was 
a tendency for it to be continued. 

The data from the survey revealed that good coopera- 
tion existed between the intermediate districts and the 
state departments of education. In the relationship of the 
intermediate district to the local district no clearly de- 
fined pattern existed. The data revealed that in the re- 
lationship of the intermediate district to private agencies 
in the communities involved, some good practices existed 
but only in a small number of intermediate districts. 

The value of the intermediate school district, or a new 
conceptualization of it, for schools in metropolitan areas is 
clouded by the lack of universal agreement on its philos- 
ophy, functions, and organization. The development of the 
district shows strengths and weaknesses. The dilemma of 
thought about the role of the intermediate district, the 
divergent practices in providing services to pupils served 
by it, and the growing complexity of social, political, and 
economic conditions in metropolitan communities do not 
point out a clear cut conceptualization of the future role 
of the intermediate district. 

Because of its contributions and potentialities, this 
form of organization should be given additional analysis. 
Further study might provide fundamental bases for con- 
ceptualizing the role and the nature of the structure of the 
intermediate district in metropolitan communities. 
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During the years 1957-1961, the School of Education, 
Auburn University, twenty-five Alabama school systems, 
and the Fund for the Advancement of Education, Ford 
Foundation, engaged in an effort known as the Cooperative 
Program for Instructional Improvement. The purpose of 
this study was to evaluate the theoretical framework of 
that Program. Four steps were taken to achieve the pur- 
pose of the study: 


1. A concept of theory was developed which was deemed 
applicable to the study of the theoretical framework 
of the Cooperative Program for Instructional Im- 
provement; 
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2. The Program was analyzed by describing it, identi- 12. Instructional leadership is any act which facilitates 
fying and stating its theory, identifying and stating the achievement of the goals identified as being 
the hypotheses, and describing the intended imple- those which will improve instruction. 


EEEES GF Fae HED ECNNNS Sh Sep Praga: . The role of the School of Education in a program 


. The philosophical assumptions and scientific prin- of instructional improvement is that of making its 
ciples upon which the theory was based were iden- resources available and cooperating with the people 
tified and evaluated with supporting authoritative in the public schools in identifying and solving in- 
opinion and research; structional problems. 


. Major findings and conclusions were drawn from The major conclusions reached in the study were: 
which recommendations were made. 1 


- The concept of theory developed in the study seemed 
Data for investigation were obtained from written mate- to be adequate for analyzing the theoretical frame- 
rials and research studies developed in the Program, re- work of the Cooperative Program for Instructional 
lated library references, taped interviews, and from ob- Improvement. 
servations made by the investigator while participating in 
the Program for approximately two years. 
It was necessary to develop a definition and concept of 
theory development applicable to the study. 


- The Cooperative Program for Instructional Im- 
provement was developed on a theory that was im- 
plicit in the Program. 


. The philosophical assumptions and scientific prin- 


TOF Tee HOTPeRe CC Tle Make, Geeky whe Commas ae ciples upon which the theory of the Cooperative 


a set of assumptions or generalizations supported by , 

related philosophical and scientific principles (known a go Se ae ee Wee they os 

knowledge) which serve as a basis for projecting hy- ee 7 eee Ings 
which have been developed in group dynamics, 


potheses which account for a course of action (prac- opehabiue eat Vindesdhin wens taldiel to oun- 
tice). The hypotheses are then subjected to scientific PSY : PY; , P ‘i= P P 
porting the assumptions and principles. The as- 


investigation, the findings of which are evaluated in 
order to validate new principles (new knowledge). 


The major concepts identified and evaluated in the 
theoretical framework were: 


i, 


People are of great importance in all human activity 
and all actions in an instructional improvement 
program should reflect this belief. 


Persons involved in the instructional process have 
a basic desire to improve their effectiveness. 


People involved in the instructional process are 
basically cooperative and will cooperate when a 
conducive atmosphere is present. 


. Decisions concerning the improvement of instruction 


should be made by all persons affected by the deci- 
sions. 


. Changes can best be made in the instructional pro- 


gram when initiated and developed by those whom 
the changes affect. 


. The group process is the most effective means of 


bringing about change in the instructional program. 


. The purposes of the participants in the instructional 


process should be considered. 


. Activities should be designed to encourage the learner 


to focus his attitudes, feelings, values, and past 
experiences on the learning situation. 


. An effort should be made in the instructional im- 


provement program to create an atmosphere which 
is free of inhibiting threat. 


. The responsibility for planning, conducting, and 


evaluating activities in the instructional improve- 
ment program should be shared by all persons in- 
volved. 


. The scientific method should be used as a systematic 


way of attacking instructional problems. 





sumptions and principles adequately supported the 
theory upon which the Program was based. 


. The philosophical assumptions and scientific prin- 
ciples underlying the theory of the Cooperative 
Program for Instructional Improvement have a 
high degree of consistency with the basic concepts 
of a democracy. 


. The theory of the Cooperative Program for Instruc- 
tional Improvement was productive of hypotheses 
which served as operational guides in the Program. 


. The various concepts which made up the theory of 
the Cooperative Program for Instructional Improve- 
ment seemed to be mutually supportive and in- 
ternally consistent. 


Several recommendations were made for consideration 
in the future operation of the Cooperative Program for 
Instructional Improvement and for planning, initiating, and 
operating similar programs. 


1. In future programs similar to the Cooperative Pro- 
gram for Instructional Improvement, a tentative 
statement of the theoretical framework should be 
developed explicitly at the outset of the program. 


. The assumptions and principles upon which a theory 
is based should be determined and their foundations 
examined before drawing hypotheses from a theory 
and adopting them as operational guides. 


. An effort should be made to describe hypotheses 
in operational terms in order to facilitate their 
implementation. 


. In developing programs similar to the Cooperative 
Program for Instructional Improvement efforts 
should be made to conduct the program on an ex- 
perimental basis, involving only staff members who 
are thoroughly familiar with the theoretical frame- 
work and dedicated to its implementation. 
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. In conducting future programs of instructional im- 
provement designed to provide for the professional 
growth of the staff members, considerable time and 
effort should be devoted to seeking interaction be- 
tween the staff members involved in examining and 
evaluating the theory and purposes of the program 
as well as their performance and effectiveness in 
the program. 


The theory of the Cooperative Program for Instruc- 
tional Improvement should receive further study 
and refinement. 


. Continued emphasis should be given to aligning 
approaches to instructional improvement with the 
concepts of democracy. 


Further study should be devoted to an adequate con- 
cept of theory development as it applies to instruc- 
tional improvement. 


Further experimentation and research should be 
conducted which provides an opportunity for uni- 
versity staff members to work cooperatively with 
various groups in the local school setting in the 
solution of educational problems. 


Further investigation into the various disciplines 
should be conducted to glean contributions which 
they have to offer to the development of more ade- 
quate ways to improve instruction. 


. A continued effort should be made to develop an 
adequate theory of educational administration. The 
theory of instructional improvement presented in 
this study should be examined in the light of a 
broader theory of educational administration. 


. There should be further study of the role of theory 
in instructional improvement with a view toward 
more effective utilization of theory. 


. Attention should be devoted to a continuous evalua- 
tion of approaches to instructional improvement in 
terms of the theory upon which the approaches are 
based and the relative effectiveness of each. 
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This study’s purpose was to determine the legal status 
of the statutes of the states of the United States and the 
provinces of the Dominion of Canada which affect the lia- 
bility of school districts when providing pupil transporta- 
tion, and to investigate and analyze the variations of prac- 
tices by the school business officials who are members of 
the Association of School Business Officials in the adminis- 
tration of their respective pupil transportation liability 
insurance programs. Historical, normative survey, and 
case study methods were used to solve the problem. 





Initially a study was made of related literature in text- 
books and periodicals, followed by a review and analysis 
of statutes, court cases, and legal opinions of the states 
and provinces relating to the study. A state and province 
level questionnaire directed to the state departments of 
education provided current information regarding the 
statutes. 

Information regarding school district insurance prac- 
tices was obtained through questionnaires. Finally, a case 
study of premium costs was performed by analyzing the 
Annual Transportation Report of California of school dis- 
tricts located in six counties of Southern California. 


FINDINGS. (1) There has been a continual increase in 
pupil transportation liability litigation. (2) The ancient con- 
cept of ligibus solutus prevails as the rule in the majority of 
the states of the United States, but has been rejected by the 
Canadian provinces, and this concept has prevented injured 
parties from gaining redress from wrongs committed by 
negligent agents of public school districts. (3) California, 
Washington, New York, Illinois, and Connecticut have 
abolished government immunity for public school trans- 
portation. (4) Some states have enacted state accident 
commissions to rule on pupil transportation liability in- 
juries. (5) Where school districts transport pupils via 
independent contractors, the courts generally help the 
school districts not liable for the contractors’ negligence. 
(6) Some public school districts charged fees for hauling 
pupils to and from school, thereby introducing the issue 
of proprietary interests. (7) The median liability policy 
carried was $100,000/300,000 for personal injury and 
$10,000 for property damage. There was no appreciable 
difference in policy limits for large-, medium-, or small- 
sized school districts. (8) Considerable variation oc- 
curred in the cost of liability insurance for both personal 
injury and property damage. (9) A majority of districts 
utilizing contractor transportation required that the con- 
tractor’s liability insurance policy have district-stipulated 
minimum limits and the policy be on file with the district. 
(10) The in lieu system of pupil transportation was found 
to be inexpensive compared with either district- or 
contractor-furnished transportation. (11) A majority of 
responding districts maintained some type of organized 
safety programs when transportation was district furnished. 





CONCLUSIONS AND RECOMMENDATIONS. (1) Sur- 
vival of governmental immunity represents a historical 
anachronism and is based upon concepts inconsistent with 
those of a democracy. (2) Removing the governmental 
immunity surrounding school districts has not seriously 
threatened the financial structure of public education as 
demonstrated by certain states and all the provinces of 
Canada. (3) The courts, in performing their function re- 
garding governmental immunity would do well to heed 
Jean Bodin’s admonition, given in the sixteenth century, 
that in interpreting and applying the law, the task of the 
judge is “de la loyer soit en douceur, soit en rigeur 
pourru qu’il se garde bien de la easser en la playant” 
(to bend it now gently, now firmly, taking care not to 
break it). 

It was recommended that all states should statutorily 
remove government immunity and decree that districts 
carry adequate pupil transportation liability insur- 
ance. 

It was also recommended that districts should care- 
fully investigate the costs of liability insurance policies 
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and determine the most appropriate method of obtaining 
the desirable insurance at economical rates. 
Other findings, recommendations, and conclusions are 
to be found in the study. 
Microfilm $3.00; Xerox $10.60. 232 pages. 


PLANNING CLOSED CIRCUIT TELEVISION 
SYSTEMS FOR LABORATORY SCHOOLS OF 
COLLEGES OF TEACHER EDUCATION 


(Order No. 61-4092) 


Luke Francis Lamb, Ed.D. 
University of Missouri, 1961 


Supervisor: Frank Heagerty 


PURPOSE OF THE STUDY: The purpose of this study was 
to determine the systems and equipment necessary to 
provide closed circuit television facilities for labora- 
tory schools of colleges of teacher education. Whatare 
the basic considerations? What sort of demands will be 
placed on *he space with the building? What modifica- 
tions will be necessary for the building to serve the 
needs of the television system? What basic tech- 
nology should the laboratory school administrator be 
familiar with in order to plan a system which will ade- 
quately serve the particular needs of his school? 

This study was designed to synthesize current in- 
formation and literature in the field and present, in 
terms understandable to the layman, a background of 
information to familiarize interested parties with the 
fundamentals of closed circuit television systems. 


SOURCES OF DATA: The sources used in this study were 
drawn primarily from three major areas. These areas 
were: (1) current literature in the field, both published 
and unpublished; (2) catalogs, studies and research of 
equipment manufacturers; and (3) personal visitations 
and interviews by the investigator. 


SUMMARY: Television receivers appear to be more ac- 
ceptable than television projection devices for viewing 
the picture. Elimination of extraneous audio noise 
from classroom pickups is a problem that has not yet 
been satisfactorily solved. Proper lighting and acous- 
tics are frequently serious problems at origination 
points, particularly in older buildings. 

There is a great variety of television equipment 
available for closed circuit television. Each piece of 
equipment should be evaluated in the light of how it 
will fit into the over-all system. Equipment can be 
grouped into use categories for evaluation. 


CONCLUSIONS: 

1. There is no uniform method of establishing closed 
circuit television systems in laboratory schools. Each 
system is designed to satisfy the particular needs of — 
an institution. 

2. Two basic methods of observation with television 
have evolved. Students to be observed are either taken 
to a special television room or studio, or the television 
equipment is taken into the regular classroom. 





3. Proper acoustical treatment of origination points 
is imperative if an adequate audio signal is to be 
achieved. 

4. Proper lighting for television origination is crit- 
ical, but an acceptable picture can be achieved with a 
small increase in the normal classroom light level. 

5. Provision for closed circuit television in a lab- 
oratory school does not require any major architectural 
modifications of the school plant. 


RECOMMENDATIONS: 

1. For greatest flexibility, the R.F. type distribution 
system should be used for most laboratory school ap- 
plications. 

2. Equipment should be evaluated carefully, and 
advice of expert technical personnel incorporated in 
final selections. 

3. Care should be taken not to overemphasize the 
selection of video equipment at the expense of the audio 
system. 

4. Laboratory school closed circuit television sys- 
tems should be planned so as to be able to provide pro- 
gramming to the laboratory school classes as well as 
serving the needs of the college of education. 

5. Caution should be exercised in purchasing low 
priced equipment without proper evaluation of its de- 
sign and durability. 

6. A thorough study of each closed circuit system 
should be made so that the facility is designed to meet 
all the demands which will be placed upon it. 

7. There should be close cooperation between the 
staff of the laboratory school, and the staff of the college 
of education in planning the system, and its method of 
operation. 


8. Systems should be planned to incorporate low 
priced video tape recorders which manufacturers ex- 
pect to make available within the next few years. 
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This study was designed to determine the effectiveness 
of scholastic aptitude and other selected variables in the 
prediction of success in the three sequential professional 
education courses of the teacher education program at the 
University of Oklahoma. The two general null hypotheses 
tested were: that there are no statistically significant 
differences in selected characteristics among college 
students with high-, medium-, and low-scholastic aptitude, 
and that there are no statistically significant correlations 
between the criterion of success and selected independent 
variables. The sample used was a select group of 198 
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students for the first hypothesis and 245 students for the 
second hypothesis. Criteria for selection were: under- 
graduate, graduate of an Oklahoma public high school, 
planning to teach, less than twenty-five years of age, ma- 
triculated as a freshman, no teaching experience, and 
enrolled in one of the three courses during the 1960-1961 
fall semester. 

Instruments used were the Ohio State Psychological 
Examination, Form 23, the Cooperative School and College 
Ability Tests, Form 1C, the Iowa High School Content Ex- 
amination, the Sims Social Class Identification (SCI) Oc- 
cupational Rating Scale, the Minnesota Teacher Attitude 
Inventory, Form A, and concept mastery tests in the three 
education courses. The majority of the data in the study 
was obtained from the records of Research Project 
# 73403100 in the College of Education under a Title VII 
grant of the National. Education Defense Act. Differences 
in characteristics were tested by “t” tests and Chi-Square. 
Pearson product-moment r’s were computed to test cor- 
relations. Multiple correlations and multiple regression 
equations were solved to predict success in the three se- 
quential professional education courses. The criterion of 
success in a course was a score equal to or greater than 
one standard deviation below the mean on the concept 
mastery test. 





























Major Conclusions: 


1. The greater the scholastic aptitude, the greater 
the achievement is apt to be in reading comprehension, 
English, mathematics, science, history, and grade point 
average for the freshman year in college. 

2. Social class identification, occupation of parent, 
and educational level of parents did not tend to affect 
scholastic aptitude. 

3. The College of Arts and Science tended to attract 
a greater proportion of students with high-scholastic apti- 
tude than other colleges within the University of Oklahoma. 

4. The teaching fields of language arts and mathe- 
matics tended to attract a greater proportion of students 
with high-scholastic aptitude than the other teaching fields. 

5. Attitude towards teaching was not apt to be affected 
by scholastic aptitude. 

6. The level at which a student planned to teach was 
not apt to be affected by scholastic aptitude. 

7. The size of the high school graduating class, whether 
accredited by the North Central Association, the proportion 
of teachers with master’s degrees, and the educational 
level of the principal did not tend to affect scholastic apti- 
tude. 

8. The greater the scholastic aptitude, reading com- 
prehension, mastery of high school English and history, 
grade point average for the freshman year in college, ver- 
bal ability, and attitude towards teaching, the greater the 
score on the concept mastery test or success in the three 
education courses was apt to be. 

9. A subject’s conception of his social class identifi- 
cation did not tend to affect success in the professional 
education courses. 

10. Multiple correlations of R= .789, R= .524, and 
R = .716 between success in the education courses and 
three selected prediction variables were statistically sig- 
nificant at the .01 level of confidence. The selected vari- 
ables accounted for 65.77 per cent, 27.49 per cent, and 
51.29 per cent of success in the three courses, respec- 
tively. 








Major Recommendations: 





1. A predicted score > 37 on the first multiple regres- 
sion equation developed in this study should be used as 
the basis for permission to enroll in the first sequential 
professional education course. 

2. Admission to the teacher education program at the 
University of Oklahoma should be based on the successful 
completion of the first sequential professional education 
course and the recommendation of a College of Education 
faculty committee after an interview with the student. 

3. Permission to continue in the teacher education 
program should be based on the successful completion of 
the second sequential professional education course and a 
predicted score > 41 on the third multiple regression 
equation developed in this study for predicting success in 
the third sequential professional education course. 
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Major Professor: Karl Hereford 


The purpose of this study was to conduct a survey of 
new faculty members in North Central Association in- 
stitutions of less than 3,000 enrollment to determine their 
perception of problems they encountered in these institu- 
tions in order that suggestions might be made to college 
and university administrators concerning orientation and 
in-service programs. 

To study this problem information was gathered from 
1145 first- and third-year faculty members in 144 North 
Central Association institutions by means of a four-page 
questionnaire. On this questionnaire were listed fifty 
problems found by preliminary examination to be most 
likely among the critical problems which new faculty mem- 
bers would identify. Problems were of a personal, institu- 
tional, and instructional character. Participants were 
asked to check each problem for its persistence and degree 
of difficulty. 

A second section of the questionnaire asked partici- 
pants to evaluate the effectiveness of twenty-five admin- 
istrative practices which might be used in helping them 
resolve their problems, and to indicate if they were used 
in the institutions in which they were serving. 

The eight problems causing the greatest degree of 
difficulty, determined by a weighted scale technique, were 
found to be the following: Acquiring adequate secretarial 
help; Finding suitable living quarters; Understanding col- 
lege policies regarding promotions and salary increases; 
Lack of teaching aids; Acquiring adequate office space; 
Knowing what other departments of the college expect of 
my department; Using effective discussion techniques in 
class; Developing effective lectures. 

The above eight problems, declared as critical, were 
further analyzed to discover significant differences in 
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their degree of difficulty as related to the personal char- 
acteristics of sex, age, level of preparation, and previous 
experience of the participants and the institutional factors 
of size, nature of control, and level of approval by the 
North Central Association of the institutions in which the 
respondents were serving. The t test was used for examin- 
ing differences. 

Sex, age, and previous experience of the participants 
were found to have some bearing on the degree of difficulty 
which new faculty members experienced with the critical 
problems they had identified; level of preparation did not. 

All institutional factors tested were found to yield sig- 
nificant differences in the degree of difficulty reported by 
new faculty members for at least one critical problem 
out of the eight. 

The persistence of all fifty problems was studied by 
examining the differences between persistence of problems 
for first- and third-year members of the faculty. Instruc- 
tional problems were found to be persisting at approxi- 
mately the same level for third-year as for first-year 
faculty members; personal and institutional problems 
were found to be persisting at a slightly lower level for 
the third-year than for the first-year faculty member. 

Some of the implications for improvement of orientation 
and in-service practices based upon findings of this study 
included: 

1. New faculty members should not be assigned im- 
mediately to faculty committees. 

2. More attention should be paid to the housing of new 
faculty members, particularly for men and those in publicly 
controlled institutions. 

3. In-service programs for the improvement of in- 
struction should be intensified, especially for the young 
new faculty member. 

4. Those without previous college experience should 
be given some assistance in developing lectures and im- 
proving techniques for promoting class discussions. 

5. Administrators and heads of departments in large 
institutions should help promote a better understanding 
among new faculty members of what other departments of 
the college expect of the department in which they are 
serving. 

6. Administrative plans for promotion and salary in- 
creases need to be clearly outlined and communicated to 
new faculty members. 
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Purposes. The purposes of this study were to develop 
a score card as a measuring device for evaluation of the 
physical education programs for women in institutions of 





higher learning, and to determine and evaluate through the 
use of the developed score card, the statuses of the non- 
major physical education programs for college women in 
22 selected accredited institutions possessing student bod- 
ies no larger than 2,500, as located in Idaho, Oregon, and 
Washington. Five of these institutions were state- 
supported. 


Procedures. In order to accomplish the stated pur- 
poses, a checklist was developed which formed the basis 
for the construction of the final score card. Standards, 
for inclusion within the measuring device, were selected 
from professional literature. The checklist was submitted 
to a professional jury of 16 qualified women who appraised 
the items contained therein according to their relevancy 
to the physical education program for college women. 
Items deemed pertinent by the jury were incorporated into 
the final score card. 

Personal visitations of the 22 selected institutions were 
undertaken during the fall and winter months of 1959, to 
determine the statuses of the physical education programs 
through use of the developed score card. A professional 
colleague accompanied the author during visits to five of 
the institutions to procure data necessary for determina- 
tion of the score card objectivity. 

The status of each institution, according to recom- 
mended standards, was depicted predominantly by median 
per cents of attainment by areas. The mean was utilized 
generally for the portrayal of item attainments of the in- 
stitutions, both individually and collectively. General 
strengths and weaknesses were noted, and recommenda- 
tions were stated for several of the institutions lacking in 
one or more aspects of the total program. 





Findings. The median per cents of attainment for the 
institutions according to the total program and the areas 
were as follows: Total Program, 67.50; Service Pro- 
gram, 74.81; Intramural Program, 69.99; Extramural 
Program, 67.63; Instruction, 88.04; Equipment & Supplies, 
81.72; Program Planning, 75.76; Program of Activities, 
74.24; Staff Selection & Qualifications, 72.22; Policies & 
Procedures, 68.45; Health & Safety, 66.19; Outdoor Facil- 
ities, 64.71; Evaluation, 62.50; and Indoor Facilities, 62.14. 

The five state-supported institutions met the listed 
standards better than the 17 private institutions in all but 
the Extramural Program, which for both types of schools 
was a low 48 per cent in mean attainment. 

Score card internal reliability was .98 - .99. Obtained 
objectivity coefficients ranged from .58 for the Extra- 
mural Area and .60 for the Total Program, to .90 each for 
the General, Service, and Intramural Areas of the score 
card. Score card validity had to be stated in terms of the 
acceptability of the jury approved standards. 


Conclusions. Physical education programs for women 
in the 22 evaluated institutions differed greatly in meeting 
effectively the recommended standards. No institution 
exceeded 81 per cent in Total Program attainment; all 
needed improvement in one or more areas. The institu- 
tions, as a whole, needed to strengthen their programs 
particularly in the areas of Facilities, and Evaluation. 
Church-related institutions needed to increase their of- 
ferings in rhythms, and most of the schools needed to 
improve the adapted aspects of the program. 

The findings in this study are generally in line with 
those of other related studies. 
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The score card, as developed, is a usable tool for the 
determination of status of the college women’s physical 
education programs on the basis of demonstrated validity, 
reliability, and objectivity. 
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THE RELATIONSHIP OF INITIAL SCHOOL 
PLANT COST AND BUILDING COMPACTNESS 
IN SECONDARY SCHOOL BUILDINGS 
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Harry William Meadville, Ed.D. 
Stanford University, 1961 


The Problem 


The purpose of this dissertation is to determine the 
nature of the relationship between initial building cost and 
compactness of design, and tests the hypothesis that there 
is an inverse relationship between initial building cost 
and building compactness. 





Background 


The insistent public pressure to reduce the cost of 
public education has caused educators to look at allavenues 
of cutting cost to achieve economy in the public schools. 

A survey of the literature reveals an increasing amount 
of interest in the area of school construction as a means 
of effecting economy measures. The literature implies 
that initial cost of compact school buildings is less, but 
empirical research to support this implication was not 
available. Therefore, this study was designed to study the 
relationship of initial cost and building compactness. 





Delimitation of the Study 


The study was limited to secondary schools in Cali- 
fornia. Selected were all state aided secondary schools 
completed in California since 1955. The selection of 
schools built under the State School Building Aid Program 
was made on the basis that this group of schools possessed 
certain commonalities which made the sampling analysis 
more meaningful. They also provided adequate and com- 
parable records which were readily available for the period 
studied. 





Methodology 





Data with respect to the perimeter and square footage 
of the buildings were obtained from architectual drawings, 
plot plans, and cost records obtained from the California 
State Finance Office. 

The analysis was devoted to initial cost X,, compact- 
ness index X,and square footage (area) X,. Initial costs 
were adjusted to an April 1960 base through the Marshall- 
Stevens adjustment factor. Compactness index X, was 
obtained by dividing the perimeter by gross area. Square 
footage (area) X, is the number of square feet enclosed 
within the perimeter. 

The purpose of this study was to investigate variables 
that were involved in the initial cost of a school plant. 
Specifically, the variables given complete analysis were: 





A. Types of Construction. 
1. Class A — Steel frame, fireproof structures.. 
2. Class B — Reinforced concrete and concrete 
block construction. 
3. Class C — Wood frame and stucco construction. 
B. Size of School Plants. 
1. Schools under 50,000 square feet. 
2. Schools 50,000 to 100,000 square feet. 
3. Schools over 100,000 square feet. 

The relationship between initial plant cost and compact- 
ness was studied by using partial and multiple correlations. 
The analyses of X, initial cost, X, compactness index, and 
X, square footage (area) were programmed in ALGOL 
language and analyzed electronically on a Burroughs 220 
computer. 


Findings and Conclusions 





A plot of the initial cost and compactness scores indi- 
cated that compactness is a significant factor in determin- 
ing total cost of the school studied. The hypothesis that 
there is an inverse relationship between initial cost and 
building compactness is valid regardless of how these data 
were grouped. The coefficient of correlation on all 26 
schools was .95. The variables were each analyzed and 
highly significant correlations were obtained even though 
some were very small group samplings. The class “A” 
construction numbered 6 in the sample nevertheless had a 
coefficient correlation of .83. Classes *“B” and *C” num- 
bered 10 in each sample and yielded a correlation of .90. 
Size (area) of schools gave meaningful information. The 
smaller schools showed a lower correlation; a grouping 
of schools under 50,000 square feet, 5 in number, yielded 
a correlation at .78; in the 50,000 to 100,000 group, the 
correlation was quite similar at .77 for a sample of 8, but 
13 schools in the over 100,000 square feet group yielded 
a correlation of .90. While all groupings yielded high 
correlations, it appeared evident that the larger the school, 
the higher the correlation. 

This study was not designed to make value judgments 
upon the desirability of compact planned schools over 
campus planned schools. The primary purpose was to 
discover what, if any, relationship exists between initial 
cost and building compactness, and no attempt has been 
made to relate it to the value of the educational program. 
There are indeed too many factors that must be considered 
in an educational program to attempt to design a school 
that will be a panacea to school designers. 
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The Problem 





This study was designed and carried out to test sys- 
tematically the hypothesis that the public and the profes- 
sion perceive the behavior of school superintendents 
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differently. Since behavior is by someone and pertains to 
something, the search for conflict was of a dual nature. 
The comparisons of perceptions was made on 25 functions 
divided into four general categories’ to answer the two 
questions: 

(1) Are there significant differences between the pro- 
fessional and the public perceptions of the functions of 
administration? 

(2) Are there significant differences between the pro- 
fessional and the public perceptions of the behaviors of 
superintendents ? 








Summary of Procedures 





The means of the observations of 16 staff jurors (the 
profession) and 16 layman jurors (the public) of the be- 
haviors of each of ten Oregon school superintendents con- 
cerning 25 administrative functions were the data of the 
study. The juror perceptions were secured by group in- 
terviews of the two groups of randomly selected jurors in 
each of the ten districts included in the study sample. 

Differences were established by applyirg the small 
sample t test formula to each of 285 pairs of means. At 
value of .05 or better was established as the level for sig- 
nificance. Pairs of means tested included: (1) the 25 staff 
means and the 25 layman means of the total perceptions of 
the 160 jurors in each group for the 25 functions employed 
in the study. (2) the 250 pairs of means consisting of the 
perceptions of the 16 staff jurors and the 16 layman jurors 
for each of the 25 functions concerning each of the ten 
superintendents, and (3) the total of 400 observations of 
the two reference groups for each superintendent. 


Summary of Findings 





The findings related to functions of administration were: 

(1) The composite perceptions of all jurors viewing each 
superintendent’s behavior concerning each of the 25 func- 
tions yielded conflicting perceptions of 18 functions and no 
conflict for the remaining seven functions. 

(2) Each of the 18 conflictingly viewed functions yielded 
a “nearer ideal” professional mean. 

(3) Tests of single functions for each of the ten compo- 
nent superintendents yielded 99 conflictingly viewed func- 
tions and 151 functions viewed the same by the two refer- 
ence groups. 

(4) Conflictingly viewed functions varied only slightly 
among the four general categories of functions as classified 
on the instrument used. 

(5) Two functions were viewed conflictingly for nine 
superintendents and three functions were viewed without 
conflict for only one superintendent each. 

(6) No function was perceived conflictingly for all su- 
perintendents, and no function was perceived without con- 
flict for all superintendents. 

The findings relative to superintendents were: 

(1) Composite tests of total perceptions of each super- 
intendent’s behaviors by the 16 jurors concerning all 25 
functions indicated the total behavior of one superintendent 
was viewed not significantly different by the two reference 
groups. Nine superintendents’ behaviors were viewed 
significantly different by the same tests. 

(2) Behavior of two of the superintendents whose be- 
haviors were perceived significantly different yielded 








“nearer ideal” public means. The other seven yielded 
“nearer ideal” professional means. 

(3) By tests of single functions for individual super- 
intendents the number of significantly differently perceived 
functions per superintendent ranged from five to 17 func- 
tions. 

(4) Differences were further accentuated because Su- 
perintendent (5)’s 12 significantly different behaviors were 
all viewed as nearer ideal by the public and Superintendent 
(3)’s behaviors were all viewed as nearer the ideal by the 
profession. 

(5) The number of functions perceived differently per 
superintendent by category of functions varied only slightly. 

Conflict found by tests of single functions for individual 
component superintendents deviated substantially from the 
differences found by composite tests of total perceptions 
of the same superintendents’ behaviors. There was also 
evidence that superintendents who remain in the profession 
longer tend to be those viewed as nearer the ideal by the 
public. All findings were relative rather than absolute. 
The provided ceilings were not reached in any instance. 


1. The four general categories were: interpersonal 
relations, ethical and moral strength, intelligent opera- 
tions, and adequacy of communications. 
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The objective of this study was twofold: (1) to develop 
a set of criteria for the direction and supervision of the 
custodian staff and (2) to derive from these standards 
appropriate policies and procedures for the administration 
of the program. 

The data were collected by means of interviews with 
the business manager, the supervisor of operations, and a 
lead custodian in twenty selected school districts and by 
means of 126 questionnaire returns from principals in 
those districts. Emphasis was given to what the best policy 
or practice is. 


FINDINGS: (1) Even though only 43 per cent of the dis- 
tricts had passed separate board policies for supervision 
of custodians, a majority of the interviewees believed that 
policies of a general nature should be adopted. (2) Gen- 
erally, supervisors of operations were allocating custodian 
time, and a preference was expressed for this arrange- 
ment. (3) Work schedules were usually prepared by lead 
custodians and reviewed by the principals and/or the su- 
pervisor of operations. (4) New custodians were intro- 
duced to the local school by the supervisor of operations 
in 79 per cent of the districts and were trained by the lead 
custodian in three fourths of the districts. (5) Principals 
were making full use of the services of the supervisor of 
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operations for custodian problems. (6) A majority of the 
supervisors of operations were making written inspections 
of local plants every four to six weeks, and the interview- 
ees expressed satisfaction with this practice. (7) Over two 
thirds of the districts were rating custodians and lead 
custodians. A majority of the interviewees believed that 
the lead custodian should rate all custodians, and that the 
principal and the supervisor of operations should coop- 
eratively rate the lead custodian. (8) The lead custodian 
was responsible to the principal in 72 per cent of the dis- 
tricts. (9) Custodians were responsible to a lead custodian 
in over three fourths of the districts. (10) Two thirds of 
the respondents believed that the best administrative ar- 
rangement is one in which the principal has the responsi- 
bility for custodians but the business office maintains a 
specialist who assists with the training of new men and is 
available for the inspection and evaluation of custodians. 


CONCLUSIONS. (1) The districts have developed sound 
written policies and scheduling procedures for custodians. 
The strongest areas are policies for allocation of custodian 
time and for work schedules. The weakest area is a lack 
of policies for frequency standards for cleaning. (2) There 
is disagreement and/or lack of uniformity and communica- 
tion in the practices used for initial training, for orienta- 
tion of custodians, and for in-service training procedures 
for principals in the management of custodians. Sound 
procedures have been developed concerning the use of 
consultants, the use of part-time custodians, and the use 
of the supervisor of operations by principals. (3) Sound 
policies and practices have been developed for the in- 
spection of custodian work and for the evaluation of cus- 
todians and lead custodians. (4) Generally, the adminis- 
trative arrangements for the supervision of the custodian 
program are effective. These arrangements are least 
satisfactory in the area of direction for custodians who 
work at night. 

A list of criteria of sound policies and procedures was 
placed in the conclusions. The most important standard is 
the following: The lead custodian is responsible to the 
principal during the school year. However, the lead cus- 
todian expects to receive most of his technical help and 
guidance from the supervisor of operations. 


RECOMMENDATIONS. (1) Districts should study the 
list of criteria and use it as a guideline to improve their 
administrative arrangements for supervision of custodians. 
(2) Principals should be better trained to administer the 
custodian program. (3) Information contained in the list 
of criteria should be included in university courses for 
administrators. (4) Districts should improve their orien- 
tation and initial training procedures for custodians. 

(5) A follow-up study should be conducted in a district 
which is using the list of criteria to determine if refine- 
ments and changes are needed. 
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The purpose of this study was to determine desirable 
procedures for the selection, training, and evaluation of 
school bus drivers in California. Laws, literature, and 
research in motor vehicle operation and bus transportation 
were reviewed. Questionnaires were presented to 156 
school districts and to a panel of specialists. Commercial 
bus transportation companies were interviewed concerning 
their practices. 


FINDINGS. (1) There is a consensus that school boards 
should adopt both general and specific policies for pupil 
transportation, covering operating rules and regulations 
for drivers, new-driver indoctrination program, driver 
responsibilities for pupil discipline, extra trips, driver 
qualifications, driver job description, and desired qualities 
ina driver. (2) Recruitment is planned in advance and on 
a calendar basis. (3) Recruitment should utilize staff 
bulletins and other publicizing means. (4) In larger dis- 
tricts, competitive examinations and eligibility lists should 
be used. (5) Pre-employment testing should go beyond 
legal requirements for driver knowledge, personality and 
attitude, and vehicle performance. (6) Drivers should be 
given pre-employment training in driving skills and safety 
inspections. (7) Age limits and minimum education of high 
school graduation should be required. (8) Three character 
references and employer references for the past two years, 
to be contacted by telephone and structured questionnaire, 
should be required. (9) An initial informal interview 
should be followed by an evaluative interview. (10) Forms 
for applications and references should be standardized. 
(11) Annual physical examinations, not limited by legal 
requirements, should be required, to include check X ray 
and venereal disease tests. (12) Provisions should be 
made for psychophysical examinations. (13) A planned 
induction program should include issuance of manuals, 
bulletins, and handbooks; driver study and discussion of 
daily routine; an award and recognition program; instruc- 
tion in insurance and employee benefits, lines of authority 
and responsibility, safety, public relations, child behavior, 
and care, maintenance, and inspection of buses; practice 
in maneuvering the bus; and meeting other employees and 
the immediate superior. (14) Training meetings should be 
planned, and attendance required. Drivers should be paid 
for meeting outside the work day. (15) An incentive pro- 
gram and safety awards should be provided. (16) Evalua- 
tion should be regular, routine, and formal; it should be 
based on a trait rating, a check-list analysis of the job, 
and/or supporting evidence reports. (17) The driver should 
know the basis of evaluation used and should be allowed to 
discuss ratings with his superior, noting any disagreements 
before signing the rating form. (18) Supporting evidence 
consists of violation tickets, accident reports, supervisor 
reports, tachometer reports, and letters of commendation. 
(19) Rating forms should be composed cooperatively by 
administrator and employees, and re-evaluated periodi- 
cally. (20) Drivers should wear uniforms, and the district 
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should provide emblems. (21) Women are satisfactory as 
part-time drivers. (22) Combination jobs are acceptable 
but not recommended. 


CONCLUSIONS. (1) There is need for more adequate 
delineation of procedures and practices in the selection, 
training, and evaluation of school bus drivers in California. 
(2) Application of standards and recommendations of this 
study would be of value to districts which operate school 
bus fleets. (3) The safe and economical operation of school 
bus fleets depends largely upon personnel practices, and 
procedures followed with drivers. 


RECOMMENDATIONS. (1) A state educational agency 
or organization should establish standards to aid schools 
in dealing with school bus personnel problems. (2) The 
legislature should clarify the legality of pre-employment 
training of school bus drivers. (3) The State Board of 
Education should adopt a standard uniform for school bus 
drivers and make its use mandatory. (4) The California 
State Administrative Code should be changed to require an 
annual physical examination of all drivers of school buses. 
(5) School bus operators should give careful consideration 
to the criteria presented in this study. 

Microfilm $5.20; Xerox $18.45. 406 pages. 


UTILIZATION OF ELEMENTARY SCHOOL 
SITES IN THE SALT LAKE CITY 
ELEMENTARY SCHOOLS 


(Order No. 61-3351) 


Lawrence Druce Schroder, Ed.D. 
University of Utah, 1961 


Chairman: Paul C. Fawley 


Justification 





During recent years the literature has recommended 
increasingly larger sizes for elementary school sites. 
With the exception of the needs for physical education, the 
writer was unable to find objective data supporting these 
recommendations. Frequently given reasons were the 
possible needs to meet increased enrollments, community 
use, or changed educational methods. 

Observation showed that parts of smaller sites often 
appeared idle. 

Unnecessarily large sites are financially wasteful and 
needlessly remove land from the tax rolls. 


Purpose 
The purpose was to find the amount of play space ac- 


tually used in the Salt Lake City elementary schools and 
to investigate various factors influencing its use. 


Procedure 





Identification was made of the Salt Lake City elementary 
school sites having areas per pupil that exceeded the Salt 
Lake City average. Those having unnatural situations 
(certain grades bussed away, etc.) were deleted, leaving 


nine schools found to have unused space. Five other sites 
were selected to include the range of the most crowded 
sites, making a total of fourteen, or one-third of the ele- 
mentary schools. 

After ascertaining the existence of the pupils’ free 
choice of activities, and the necessary flexibility and 
balance in space use, observations of the areas used in free 
play were made at each test school. They included various 
seasons, weather conditions, and the free-play times during 
recesses, lunch periods, and mornings before school. 

The physical education space needs were found by fitting 
the required spaces onto actual site areas. 


Findings 

The peak free-play use occurred during the last part 
of the lunch periods and during mild, clear weather. When 
the five spring and five fall lunch-time observations at 


‘each of the spacious-site schools were averaged, they 


resulted in an adjusted range of from 285 to 303 square 
feet per pupil, with a median of 295. The four spring and 
four fall lunch-time observations at the most crowded 

sites showed them to be saturated--their largest com- 
parable figure being 185 square feet per pupil. The validity 
of these results was verified by standard statistical 
procedures. 

The physical education program was found to require 
a minimum of approximately 3.25 acres, depending on the 
site, for one complete pattern of space and equipment. 
Using the figure of 295 square feet of free-play area per 
pupil, this was essentially the same as the playground 
requirements for a school of 460 pupils having half-day 
kindergartens. Using all seven periods of the day for 
physical education made it easily possible to accommodate 
the program in this space. 

Because of the weather, lawn areas were usable for 
regular play on less than one-half of the school days, but 
black-top was usable almost every day. 

Regardless of what was available, the most common 
free-choice activity was an informal running or visiting 
together. 

Within the 345- to 790-pupil school sizes, the number 
of square feet per pupil was not a function of enrollment. 


Conclusions and Recommendations 








An essentially level elementary school site of the rea- 
sonably regular shapes and proportions possible on city 
blocks, required approximately seven acres of space to 
accommodate a 460-pupil, 14-classroom, one-story, ele- 
mentary school with adequate supporting rooms, and with 
enough ground to expand to a 700-pupil, 21-classroom, 
one-story situation with apparently adequate playgrounds 
containing approximately five acres. 

The seven-acre area allowed the building to be about 
one hundred feet from the street and included faculty park- 
ing. It did not allow for community use requiring space in 
excess of that needed for school purposes, nor did it pro- 
vide for contingencies other than the 50% enrollment in- 
crease. Microfilm $3.40; Xerox $11.95. 263 pages. 
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Charles Robert Stichter, Ed.D. 
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The purpose of this study was to establish basic pro- 
cedures for guidance of school districts participating in 
community recreation programs as related to California, 
including the current trends, the current policies and prac- 
tices, and those procedures and practices to be recom- 
mended for use as guides for school districts in community 
recreation endeavors. 

The data for current trends were collected from a 
review of the related literature and investigations; the 
current policies and practices information was obtained 
through an oral interview technique in eleven school dis- 
tricts selected from Los Angeles County, and the recom- 
mendations on procedures and practices were obtained 
through the use of a select jury evaluation of items sub- 
mitted on a check-list survey. 


FINDINGS. (1) Meeting the recreation needs of a com- 
munity was a fundamental responsibility of a public agency 
other than the school district. (2) School district facilities 
should be made available for community recreation 
purposes. (3) Community recreation services should 
be coordinated through a lay recreation commission. 

(4) Community demands should indicate the use of school 
playgrounds as to hours, days, and types of programs to 

be offered. (5) School districts should not organize recrea- 
tion programs that will compete with existing services in 
the community. (6) Appropriate policies and regulations 
should be adopted by the administering agency. (7) There 
should be a similarity of job titles among school districts 
as they relate to similar recreation job assignments. 

(8) School district recreation programs should be admin- 
istered by a person with training and experience in the 
field of recreation. (9) A complete itemized budget for 
recreation should be submitted by the recreation admin- 
istrator for school board approval. (10) All agreements 
between the school district and any other agency relative 
to recreation should be in an approved written contractual 
form. (11) Supplies consumed and all services rendered 

in behalf of the school district’s recreation program should 
be charged against the recreation fund. (12) Costs inci- 
dental to the operation of school district recreation pro- 
grams should be so segregated as not to appear as one of 
the elements used in determining current expenditure costs 
per pupil of the educational program. 


CONCLUSIONS. (1) The public schools are engaging 
in community recreation programs and probably will con- 
tinue to do so by reason of location, economy to the com- 
munity, and types of services they render. (2) There are 
increased cooperative efforts between governmental 
agencies in support of community recreation. (3) The 
advisory recreation commission is a highly desirable and 
successful device in coordinating all community recrea- 
tion efforts. (4) School districts, regardless of their or- 
ganizational pattern, face great numbers of similar 





problems relative to community recreation. (5) The actual 
administration of the community recreation program should 
be under the jurisdiction of a public agency other than the 
school district. (6) When a school district is administering 
a community recreation program, it should be guided by 
appropriate policies, sound procedures, and rules and 
regulations as adopted by the governing board. (7) School 
districts provide extensive use of buildings, grounds, facil- 
ities, equipment, and supplies in support of community 
recreation programs when called upon to do so. 


RECOMMENDATIONS. (1) School districts involved 
in community recreation should review the findings of this 
and similar studies for effective programs. (2) School 
districts should attempt to bring budgeting and accounting 
practices more in line with recommended procedures so 
that costs of operating the recreation program of a school 
district will not be included in the calculation of the cost 
per pupil for education. (3) Some public agency of the 
community should assume the leadership role in seeking 
the cooperation of all possible agencies in support of the 
community recreation program. (4) Criteria should be 
established for recreation programs administered by 
school districts regarding the selection and assignment 
of the personnel employed for playground leadership. 
(5) Each school district should examine the entire set of 
conditions existing in the community in planning the pro- 
gram of recreation. 
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Statement of Problem 


The purposes of this study were: (1) to analyze various 
powerful forces affecting the expansion of governmental 
control over public and private schools, (2) to trace the 
development of governmental agencies through which the 
control has been exercised, and (3) to seek evidences of 
the development of governmental control of administration 
and supervision of public and private schools, in relation 
to such areas as: child accounting school curriculum, 
course of study, school financing, instructional staff, pupil 
personnel, and special educational services. 


Method of Research 


The general method used in this study was the his- 
torical approach. Materials in Thai, English, and French 
were extensively analyzed. Historical documents utilized 
were stone inscriptions of the Sukhotai Period (1257-1377 
A.D.), royal annals of Thailand, legislation and adminis- 
trative reports, biographies and autobiographies of out- 
standing Thai educators, school textbooks used in the past 
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and currently used, literary writings, reports of the Thai 
government and various international agencies, foreigners’ 
observations, and periodicals. 


Summary of Findings 


The essential findings resulting from this study may be 
summarized as follows: 

1. Buddhism and Christianity were two powerful ec- 
clesiastical forces which led to the inception of govern- 
mental control of public education. The government began 
its control of public education by establishing government 
schools in 1871 with the primary aim of reorganizing edu- 
cational facilities for the people, partially due to the in- 
adequate educational system under Buddhist monks and to 
the Christian influence on the education of the elite. 

2. The national educational system was established 
as a result of the absolute power of the king and the legis- 
lature. The absolute monarch not only dictated the types 
of schools to be established in the country but also pre- 
scribed administrative and instructional procedures to be 
carried out. The creation of the legislature under the 
constitutional monarchy in 1932 appears to have main- 
tained the principal feature of public school administra- 
tion: its centralization under national authority. The leg- 
islature has delegated regulatory and administrative 
authority over public and private schools to two principal 
national agencies: the Ministries of Education and Interior. 

3. Rigid control of public education was maintained as 
a result of the broad discretionary power of the two Min- 
istries. Before 1948, local education agencies were au- 
thorized under strict supervision of the central govern- 
ment. The Ministry of Interior was more or less a national 
regulatory agency for public education while the Ministry 
of Education was responsible for the operation of govern- 
ment schools and the planning of educational programs for 
all types of schools. The Ministry of Education became 
more powerful when all types of public schools were na- 
tionalized and put under its jurisdiction in 1948. The Min- 
istry of Interior, however, operated a few special schools 
for youth and assisted in some administrative areas of 
public education in the provinces. 


Conclusions 


The following conclusions have been inferred from 
the findings: 

1. Social and educational change initiated by a few 
powerful elite resulted in popular apathy toward educa- 
tional problems and programs. 

2. The centralization of public education might have 
been the principal cause of public insensitivity which itself 
produced more governmental control of education. 

3. National taxation prevented involvement of the people 
at the local level in the planning and improvement of edu- 
cational program. 
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THE HISTORICAL DEVELOPMENT OF THE 
STATE NORMAL SCHOOL FOR WHITE 
TEACHERS IN ALABAMA 


(Order No. 61-4236) 


James Ray Dotson, Ed.D. 
University of Alabama, 1961 


This study traced the state normal schools for white 
teachers in Alabama from their beginnings until they were 
replaced by teachers colleges. 

This was done by treating the background of teacher 
education both as a national movement and as a state move- 
ment to show that normal school development in Alabama 
was part of the same general pattern. 

Chapter II considered the native origin of the normal 
school idea, followed by a study of the evolution of the 
normal movement from private institutions to institutions 
completely financed and controlled by the state. The Chap- 
ter also treated the influence of the “new education” of 
Pestalozzi and later of Herbart on normal school develop- 
ment, moving then to other characteristics of the move- 
ment as it spread throughout the nation until developing 
into a collegiate education in the second decade of the 
twentieth century. 

Chapter III dealt with the background of teacher edu- 
cation in Alabama prior to the emergence of the state 
normal school. It pointed out that the development in this 
period had much in common with the national development 
of an earlier period. Preparation of teachers was done 
largely in private academies and colleges of the state with 
the University of Alabama being the only state-supported 
institution fulfilling this task. At this time there was little 
emphasis on teaching methods, prospective teachers pursu- 
ing the same academic areas as did all other students. 
There was evidence of attempts shortly before 1860 to 
introduce teacher education courses and agitation in some 
quarters for state-supported schools of this-sort. The 
Civil War brought this concern to a stop. 

After the War, the government made numerous attempts 
to establish schools to prepare teachers for the fledgling 
common school system. There were established normal 
classes and departments in private institutions throughout 
the state. By 1872, the conclusion was reached that this 
plan of subsidizing private institutions would not work. 

Chapter IV considered the launching of the normal 
schools in Alabama. It began with the discussion leading 
to the establishment of the first southern state normal 
school at Florence in 1872. Others were established at 
Jacksonville and Livingston in 1883, at Troy in 1887, and 
in the present century, at Daphne and Moundville in 1907. 
All of the nineteenth century normals were characterized 
by local, self-perpetuating boards of trustees. Their 
patronage was mostly from the local, male population, as 
lack of dormitory facilities discouraged students from 
other areas. The legislation establishing the schools set 
entrance age at fifteen, except for Livingston Normal 
which accepted only girls with a minimum age of fourteen, 
and required that entering students be examined for pro- 
ficiency. Completion of the three-year course meant auto- 
matic certification. 

Chapter V traced the changes which occurred in the 
areas of administration and control, personnel, and 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8\% inches; the number of pages in the manuscript. Please order copies by number. 





EDUCATION | 1499 





curriculum and certification from the point of normal 
school establishment to their replacement by teachers 
colleges in 1929. 

The trend in control of the schools moved in the direc- 
tion of more state control and more uniformity among the 
institutions. This expressed itself in legislation which 
provided a common board of trustees in 1911, followed by 
their absorption by the state board of education in 1919. 

In curricular areas, the trend was toward fewer aca- 
demic offerings and more professional offerings. There 
was also a constant attempt to expand in size and scope. 

Because of inadequate finance and teachers who were 
poorly prepared in professional areas, the normal schools 
never produced teachers in adequate supply. Their relative 
effectiveness, however, increased rapidly to 1929. 

Chapter VI treated the developments leading to the 
change to teachers colleges. 
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The study was designed to trace, in its historical set- 
ting, the origins and development of the Oklahoma Asso- 
ciation of Negro Teachers through the period of its de- 
activation. Methods of historical research were employed 
in securing the data and the chronological approach was 
utilized in presenting the findings. 


Summary 


Ethological and educational backgrounds of Negro teach- 
ers who organized and developed the Oklahoma Association 
of Negro Teachers dated back into the pasts of other peoples 
and other countries and were shaped as part of the course 
of American history. The nature of these backgrounds, 
coupled with the nature of environmental influences de- 
veloped shortly after settlement of Oklahoma Territory, 
led, in 1893, to the organization of a territorial associa- 
tion of Negro teachers which, in 1907, was reorganized as 
the Oklahoma Association of Negro Teachers. 

Early purposes of the Association, “to raise the stand- 
ards of Negro education in Oklahoma,” were re-defined 
with the adoption of a new constitution in 1924. Structural 
development, thereafter, included the organization of six 
districts, thirty-nine departments, and three local asso- 
ciations which participated in development of the organi- 
zational program. 

Educational programs for teachers centered about a 
broadening of opportunities in communications and ex- 
change of educational ideas. This included sponsorship of 
sixty annual conventions, utilization of many nationally 
known consultants, and publication of a Journal. The pro- 
gram expanded, in 1935, to include legislative action to 





improve opportunities in graduate and professional edu- 
cation. Such action, cooperatively sponsored with the 
Langston University Alumni Association, culminated in 
state provision of transportation and tuition for Negro 
students attending out-of-state colleges and universities 
until graduate facilities became available to Negroes in 
Oklahoma. 

The most tangibly fruitful period of the organizational 
history was the decade of the ‘forties, in which, with the 
help of numerous community agencies, the Association 
sponsored legislation in 1941 and constitutional amend- 
ments in 1946 and 1948 which expanded the base for fi- 
nancial support of separate schools, providing, by 1954, 
more than $27,000,000 for public education in Oklahoma. 
Evidence of this work was presented in the form of many 
new and modern school buildings provided for Negro chil- 
dren throughout the state, during the years 1946-1954, and, 
after April 5, 1955, in an increase of finance for all schools 
of the 77 counties of Oklahoma. Extensions of the program 
included national affiliations with the American Teachers 
Association and the National Education Association and 
cooperative sponsorship, with the Oklahoma Education 
Association, of “Better Schools Amendments,” 1944-1946, 
and other legislation. The impact of social change caused 
deactivation of the Association as, on October 28, 1955, 
the teachers voted to merge with the Oklahoma Education 
Association. Programs executed by leaders thereafter, 
until 1958, were designed to secure the retention of Negro 
teachers in desegregated school systems. 
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The purpose of this study was to develop a physical 
fitness test and establish norms based upon the perform- 
ances of boys and girls in Virginia secondary schools. 
Through the cooperation of the Virginia State Department 
of Physical Education and a group of physical education 
teachers in Virginia schools, a physical fitness test was 
developed and administered to a group of schools selected 
by a stratified-random sample. Fifty-two schools with a 
total school population of 49,026 students in grades seven 
through twelve made up the sample. The test results of 
8,176 fifteen-year-old boys and girls provided the data 
that were analyzed to determine the most effective pro- 
cedures to be used in establishing norms for all age 
levels. 

The fifteen-year-old boys and girls were grouped 
separately according to age by six-month intervals and 
by twelve-month intervals in order to determine the most 
practical interval to use in establishing norms. Analyses 
of test results of city and county and white and Negro 
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students were made to determine the necessity for comput- 
ing separate norms for these groups. 

The Neilson and Cozens’ Classification Index was used 
to classify fifteen-year-old boys according to age, height, 
and weight factors into four classes A, B, C, and D. The 
test results of these classes were compared with test re- 
sults based upon age alone to determine the importance of 
height and weight factors in physical fitness testing. 

The test results of the fifteen years to fifteen years 
five-months group, and the fifteen years six-months to 
fifteen years eleven-months group were so close toscores 
for the combined group that norms were computed by a 
twelve-month interval for both boys and girls. 

City boys scored slightly higher than county boys on 
tests of the strength of arm, shoulder, leg muscles, and 
agility. County boys scored higher on tests of respiratory 
endurance, and slightly better on speed and balance. City 
girls scored higher than county girls ontests of the strength 
of arm, shoulder, and leg muscles. County girls scored 
higher on tests of respiratory endurance. In other areas 
of physical fitness, test scores were almost identifical. 

Negro boys scored higher than white boys on tests of 
the strength of arm, shoulder, and leg muscles. White 
boys had higher scores on tests of respiratory endurance. 
The test scores in other areas of physical fitness revealed 
no appreciable differences. Negro girls scored higher than 
white girls on tests of the strength of arm, shoulder, back 
and stomach muscles, and slightly better on agility. On 
tests of respiratory endurance, white girls scored con- 
siderably higher than Negro girls. The scores on tests of 
balance, flexibility, speed, and strength of leg muscles 
were about the same for the two groups. 

A comparison of scores for boys in classes A, B, C, 
and D with scores for all fifteen-year-olds revealed height 
and weight factors influenced only one test item (600-yard 
run and walk) enough to justify computing norms by age, 
height, and weight classification. 

The differences in test scores of city and county group- 
ings and of white and Negro groupings for both boys and 
girls were not great enough to warrant computing separate 
norms. The suggested norms for use in Virginia Schools 
included mean scores and the first through ninth decile 
scores. Microfilm $2.75; Xerox $7.20. 152 pages. 
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Problem. The purpose of this study was to collect, 
organize, and evaluate data on current practices and pro- 
cedures that pertain to the organizational and administra- 
tive functions of Little League Baseball in the State of Ohio. 


Procedure. Written permission to undertake this study 
was secured from National Headquarters of Little League 
Baseball. 








In order to collect data that would indicate existing or- 
ganizational and administrat‘ve practices of Little League 
Baseball in Ohio, a check list questionnaire was formu- 
lated. This questionnaire was distributed to 890 Ohio 
Little League Baseball managers. The results of the 
questionnaire were tabulated in terms of percent of re- 
sponse by the managers. 

A questionnaire similar to the Little League manager’s 
questionnaire was constructed so that a jury of experts 
could evaluate in terms of desirability Little League prac- 
tices as indicated from the results of the manager’s ques- 
tionnaires. The Jury’s questionnaires were geographi- 
cally distributed throughout Ohio to five separate juries, 
in each of five areas. Comparisons were made relative 
to manager’s responses and jury evaluations. 

A comparison of practices and procedures existing in 
Little League Baseball was made with the recommenda- 
tions of various professional bodies which were found in 
known literature. The general stand taken by these pro- 
fessional bodies with respect to competitive athletics for 
youth of elementary and junior high school age was pre- 
sented. The position of these professional bodies on spe- 
cific items was also considered. 


Findings. Little League Baseball managers had de- 
sirable personal qualifications, baseball experience, and 
desirable reasons for managing a team. The managers 
generally followed recommended safety practices, em- 
phasized sportsmanship, discouraged conflicts, practiced 
first aid, selected All-Star teams, and minimized pres- 
sures. 

Financial support of Little League programs was de- 
rived from sales, concessions, donations, and club or 
industrial sponsorship. Few recreation departments sup- 
ported Little League Baseball. 

Most teams had adequate equipment, safe facilities, 
traveled occasionally via automobiles, practiced less than 
two hours after school, played 18-21 league games in the 
evenings, and participated in tournament contests. 

Little League players were usually selected by sub- 
jective judgment of the manager, and unsuccessful candi- 
dates were given additional opportunity to play baseball. 
The players received no excessive awards or undue pres- 
sures, and were restrained from making emotional out- 
bursts. 

Undesirable aspects appeared in the areas of safety 
precautions, health examinations, accounting of funds, 
and inadequate technical training of managers. 

Competitive practices of Little League Baseball con- 
flicted with the recommendations of professional bodies. 


Conclusions. Lay people generally favored Little 
League Baseball, but professional organizations were 
skeptical of its desirability. 

Little League managers, despite the absence of estab- 
lished standards for governing practices, contests, health 
and safety factors, first aid, awards, finances, and some 
coaching policies, carried out their managerial assign- 
ments in a capable manner. 





Recommendations. Standardized procedures should 
be established to govern awards, tournaments, practices 
and league games, first aid, physical examinations, ac- 
counting of funds, and friction during contests. 

Clinics to instruct managers infirst aid principles, coach- 
ing procedures, and rules interpretations are suggested. 
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A state governing board for elementary and junior high 
school athletics should be established. 

Among others, physiological and sociological studies 
should be undertaken to determine the impact of Little 
League Baseball on our present society. 

Additional studies are recommended to develop skill 
tests, trace the progress and purpose of Little League 
Baseball, and study the effects of extended tournament 
play. Microfilm $3.15; Xerox $11.05. 243 pages. 


A COMPARISON OF PHYSICAL FITNESS 
OF CHILDREN IN IOWA, U.S.A. 
AND TOKYO, JAPAN. 


(Order No. 61-4031) 


Namiko Ikeda, Ph.D. 
State University of Iowa, 1961 


Chairman: Professor M. Gladys Scott 


The purpose of the study was to compare the physical 
fitness of children aged nine to twelve years old in Iowa, 
U.S.A. and Tokyo, Japan. A subproblem of the study was 
to find the relationships between anthropometric measure- 
ments and the motor performances. 

Data were collected during the period of November 
1960 to March 1961 in Iowa, U.S.A. and November to De- 
cember 1960 in Tokyo, Japan. An effort was made to draw 
the subjects from various sizes of towns and as similar 
situations as possible for the both samples. The children 
in Newton, Olds, and Tipton School systems in Iowa were 
given the Iowa Test of Motor Fitness. The test battery 
included Sit-Ups, Standing Broad Jump, Shuttle Run, For- 
ward Bend, Dash, and Grasshopper for both boys and girls: 
Bent Arm Hang for girls and Pull Ups for boys. In addi- 
tion, Softball Throw for Distance was added to the battery. 
Anthropometric measurements were taken in height, weight, 
knee-finger length, and leg length, and these were taken 
with the subjects dressed in gym clothes. 

The data for Japanese children were collected under 
the codirection of Dr. Meshizuka and Mr. Ohishi with the 
help of four university students who were trained to ad- 
minister the tests following the directions for the test 
which were translated into Japanese by the writer. The 
team went out to collect the data at Ogurihara Elementary 
School in Funabashi and Nishihara Elementary School in 
Tokyo, Japan. They were given the same tests as Iowa 
groups both in anthropometric measurements and motor 
performances. The data were sent to Iowa City for anal- 
ysis by air. 

The analysis of variance méthod, two factorial design 
was employed to test the differences in means of two sam- 
ples at various age levels. Race was used for one classi- 
fication and age the other. There were eight subgroups in 
all. Numbers of subjects for Iowa were 172 girls and 178 
boys; for Tokyo were 221 girls and 174 boys. They were 
classified under the chronological age at the time the tests 
were administered. 

The results of analysis revealed that the two samples 
were homogeneous in age, except 9 year boys and girls. 
As to the anthropometric measurements, the Iowa girls 
and boys were taller, heavier, and had longer leg length 





than corresponding Japanese groups. Seven motor per- 
formances indicated the significant F’s: Sit-Ups, Pull 
Ups, Dash, Standing Broad Jump, Shuttle Run, Forward 
Bend and Bent Arm Hang. The Japanese groups excelled 
the Iowa groups all but one item, Sit-Ups. In Bent Arm 
Hang and Sit-Ups for girls, Foward Bend for boys and in 
Grasshopper for both sexes, age seemed to have no affect 
upon the motor performances. The Softball Throw for 
Distance was excluded from analysis due to lack of data 
resulting from poor weather at the time of collecting data. 

As to the relationships between the anthropometric 
measurements and motor performances, there were nega- 
tive relationships between Forward Bend, and Finger-Knee 
length, Forward Bend and Leg Length, Bent Arm Hand and 
Weight, Pull Ups and Weight, W/H ratioand Sit-Ups. There 
were positive relationships between Dash and Leg Length 
and W/H ratio and Forward Bend. Relationships between 
these items for the two different samples were not con- 
sistent on the same items. 

Iowa and Japanese groups showed a very similar pat- 
tern of growth in both anthropometric measurements and 
motor performances. The questions of whether the dif- 
ferences in motor performances were due to the differ- 
ences in physiques are left for the further investigation. 

Summary of findings of checklist indicated that Japanese 
children had more chances to become active through phys- 
ical education classes than the Iowa groups although they 
were in larger classes with less desirable facilities than 
the corresponding Iowa groups. 
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Ronald Gordon Knowlton, Ph.D. 
University of Illinois, 1961 


The purpose of this study was to determine the longi- 
tudinal effects of a systematic physical training program 
on; 1, cardiac function as determined by a record of heart 
force related to known physiologic events; and 2, relative 
changes in heart force efficiency as pronounced by con- 
structed force, work and power ballistocardiograms. 

Twelve subjects, aged 23-63, participated in a training 
program that spanned approximately four and one-half 
months. In addition, four control subjects were included 
for measurements conducted in the Physical Fitness Lab- 
oratory of the University of Illinois. 

Ballistocardiographic data included the velocity and 
acceleration records measured for amplitude at .04 second 
intervals and the acceleration record considered in terms 
of its distinct complexes. The latter measurements in- 
cluded; wave amplitudes; H,I,I-J, J, and Kin millimeters; 
wave durations; H, I, J, K, I-J, I-K and I-downstroke time 
in millimeters; and, additional measurements; the angle 
of the I-wave downstroke, the velocity of body displace- 
ment, and the heart rate. 

As interpretative measures, 22 cardiovascular tests 
and/or indices and five anthropometric determinations 
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were obtained for each of the experimental subjects and 
were employed in the case study analyses. 

Group treatment of the individual complexes from the 
obtained acceleration ballistocardiogram employed deter- 
minations of trends from mean raw scores and also sta- 
tistical significance by use of the t-test. Case study anal- 
yses of the experimental subjects were based on values 
for heart force, work and power computed from the veloc- 
ity and acceleration ballistocardiograms. 

The most prominent experimental change was in the 
heart rate where the mean values, Test I (57), Test II (54), 
and Test III (50) supported a trend towards bradycardia 
and were significantly different from Test II to Test I 
and Test I to Test Il. Neither a trend nor a statistical 
significance was noted for the control group on this 
variable. 

All experimental amplitude measurements with the 
acceleration ballistocardiogram decreased as a trend 
though none to a significant value. The following mean 
values in duration measurements were significantly dif- 
ferent at the .05 level: K-wave, Test I (2.3 mm.) to Test 
Il (2.6 mm.); I-wave downstroke, Test I (0.5 mm.) to Test 
II (0.8 mm.), and Test II (0.8 mm.) to Test III (0.5 mm.). 
Statistical significance between mean values for Test I 
(82 deg.) and Test III (80 deg.) in the angle of the I-wave 
downstroke was also obtained. 

For the control group, no acceleration variables sig- 
nificantly changed during the period of the experiment. 

In terms of raw score means, the I-wave amplitude de- 
creased as a trend while the reverse was registered for 
the durations of the I-wave, K-wave and the I-K interval. 

Calculations for the constructed systolic ballistocardio- 
grams appeared less sensitive to change than the related 
cardiovascular measures and demonstrated an indefinite 
response by the experimental subjects. 


Conclusions 





1. Based on the errors of measurement, the Arbeit 
d-v-a Ballistocardiograph appeared best suited for serial 
determinations to be used in case study analyses. 

2. Group statistical analyses indicated reduced forces 
related to heart contraction resulted from the physical 
training. Peripheral circulatory factors were considered 
important to the reduced systolic force of the heart. 

3. The lack of a general improvement in mechanical 
efficiency of the heart in response to the experimental 
bradycardia suggested limits to the benefits from heart 
rate decreased in resting subjects and/or questioned the 
mechanical analyses employed in this study. 

4. The prevalence of an inefficient utilization of heart 
force at Test II suggested the need for training programs 
designed to individual needs in order to obtain desirable 
results as hypothesized in this dissertation. 
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The purpose of this study was to inquire into the validity 
of certain aspects of the widely accepted stereotype of the 
public school physical educator and to examine these fac- 
tors in the administration oriented physical educator. The 
movement of physical education teachers into positions of 
public school administration has made the matter of their 
personal characteristics a subject of legitimate concern. 

The “popular image” of the physical educator is neither 
positive nor prestigeful. It includes an expectation for 
authoritarian operation in human relations and low verbal 
ability. 

A sample of 129 male physical educators, from both 
the elementary and secondary teaching levels, who had 
been candidates for administrative positions in school 
districts of three southwestern states, was investigated 
with respect to performance on three psychological tests. 
All test data were drawn from the files of the Stanford- 
Kellogg Test Battery for Administrative Candidates, a 
project of the Cooperative Program in Education Adminis- 
tration at Stanford University. 

The tests included a measure of the authoritarian di- 
mension in personality, the Public Opinion Questionnaire 
(POQ), a measure of abstract verbal intelligence, the Miller 
Analogies Test (MAT), and a measure of fifteen need traits 
as manifested in personality, the Edwards Personal Pref- 
erence Schedule (EPPS). 

The performances of the physical educators were com- 
pared with the performances of 129 male teachers from 
other subject matter areas. The teachers used for this 
comparison were matched with the physical educators on 
the variables of age, sex, teaching experience, and district 
of employment. 

The scores of the physical education sample on the 
MAT were lower than those of the teacher sample. The 
difference was significant at the .01 level. On three EPPS 
sub-scales, Succorance (the need to obtain support and 
affection), Nurturance (the need to give support and affec- 
tion), and Affiliation (the need to have many friends) the 
physical educators obtained higher scores than the teacher 
sample. In each case the difference was significant at the 
.05 level. In neither the POQ nor in any of the remaining 
twelve EPPS sub-scales did the differences between phys- 
ical educators and other teachers reach the .05 level. 

A sample composed entirely of presently active, male, 
secondary school physical educators, having college de- 
grees in physical education, was compared to a sample of 
secondary school teachers from other subject matter areas. 
The difference between the performances of the two sam- 
ples on the POQ was significant at the .05 level. The 
physical educators obtained the more authoritarian scores. 
On the EPPS Affiliation sub-scale the physical educators 
obtained a higher score while the teachers obtained higher 
scores on the EPPS Dominance sub-scale (the need to 
dominate others). Both differences were significant at 
the .05 level. On neither the MAT nor on any of the re- 
maining thirteen EPPS sub-scales did the differences 
reach or exceed the .05 level. 
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The physical educators appeared to be less adept at 
abstract verbal tasks, somewhat more authoritarian, and 
to have stronger needs involving positive relationships 
with other people. The differences demonstrated did pro- 
vide validity for several aspects of the physical educator 
stereotype. Caution must be exercised in extending gen- 
eralizations from these results to physical educators who 
are not administration oriented. 

One additional limitation applies to the results of this 
study. Even in the case of the greatest difference on a 
test measure, between physical educators and other teach- 
ers, the distributions of performance overlap to a con- 
siderable degree. Thus, in an administrator selection 
situation, assuming that certain criteria had been estab- 
lished concerning performance on the three instruments, 
it would not be difficult to identify physical educators 
whose performances equaled or exceeded those of other 
teachers in the desired directions. 
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The purposes of this study were (1) to determine the 
relationship of speed measures of selected movements to 
speed measures of movements of other parts of the body, 
(2) for selected movements of various parts of the body, 
to determine the relationship of strength measures to 
speed measures, (3) to ascertain if there are combinations 
of these speed measures that can be used to predict speed 
for each body movement, (4) as a demonstration of the 
applicability of the regression technique, to ascertain if 
there are combinations of these speed measures that can 
be used to predict the criteria, speed of running, and 
(5) to compare, in respect to speed of movement, athletes 
to nonathletes. 

The subjects were seventy-five male athletes and 
seventy-five male nonathletes who were enrolled in Midland 
College and Nebraska Wesleyan University during the 
academic year 1958-59. Twenty-four measurements of 
speed of movement, strength, and descriptive data were 
obtained on all the subjects. 

The statistical analysis of the data is presented in 
three parts. The first part includes a comparison of the 
twenty-four variables for athletes to nonathletes. The 
second part includes an analysis of the correlations of the 
reference and the experimental variables. The third part 
includes the development of prediction equations for the 
three criterion variables. 


Findings 
Between the experimental and the reference variables, 
significant relationships (P < .05) were found in forty- 
four of the eighty intercorrelations. 





Between (1) the single and repetitive experimental 
variables and (2) the reference variables, significant re- 
lationships (P < .05) were found in thirty-six of the sixty- 
four intercorrelations. The pair of experimental variables 
(single side-step and repetitive side-step) with the same 
basic movement correlate significantly (P < .05) with four 
of the five complex reference variables and two of the 
three simple reference variables. 

Of the multiple correlation coefficients that may be 
used to predict speed of body movements, three of the 
coefficients are .700 or larger. 

In the regression analysis of the twenty-one variables, 
sixteen variables were deleted as relatively unimportant. 
Four reference and experimental variables and one de- 
scriptive variable were retained for the three regression 
equations for the criterion variables, ten-foot start, fifty- 
yard shuttle run and fifty-yard run. For the regression 
equations with the five variables of weight, stationary run- 
ning, prone-to-standing movement, repetitive side-step 
movement, and repetitive sit-up movement, beta weights 
and b weights were computed. 

Strength shows little relationship to the three criterion 
variables. 

For fifteen of the twenty-four variables, the differ- 
ences between the means for the athlete group and the 
means for the nonathlete group meet the requirements 
for significance at or beyond the .05 level. These differ- 
ences are in favor of the athlete group. 


Generalization 


On the basis of the findings, it would appear that the 
repetitive sit-up movement is highly related with speed 
in the ten-foot start. 

The findings indicate that strength has a low positive 
correlation with the criteria but that weight is highly re- 
lated with the criteria. 

The findings indicate that lateral movements (side- 
step movement) and forward movements (criteria) are 
highly related. 

This study demonstrates the feasibility of utilizing 
regression techniques with the successive elimination of 
variables in the development of a prediction value when 
computer facilities are available. The findings indicate 
that the combination of weight, stationary running, prone- 
to-standing movement, repetitive sit-up movement, and 
repetitive side-step movement provides a basis for pre- 
dicting speed in starting and running. 
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The purpose of this study was to determine the effect 
of six motivating conditions on the performances of 
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sixth-grade children on seven physical-fitness tests. The 
subjects--434 boys and girls in two elementary schools in 
Davenport, Iowa--were divided into seven groups: six 
experiment groups, each of which performed under a par- 
ticular motivating condition; and a control group, which 
performed without the imposition of any motivating con- 
dition. 

Data were, during the school years of 1958-59 and 1959- 
60, obtained from three administrations of the following 
seven tests: 50-Yard Dash, Shuttle Run, Situps, 600-Yard 
Run-Walk, Bent-Arm Hang, Standing Broad Jump, and 
Softball Throw for Distance. In the first administration of 
the tests no attempt was made to motivate the subjects of 
the experiment groups. In the second and third adminis- 
trations of the tests, each of the experiment groups per- 


formed under one of the following six motivating conditions: 


Competition against Self, Team Competition, Level of 
Aspiration, Competition to Establish Class Records, Com- 
petition against Someone of Markedly Different Ability, 
and Competition against Someone of Nearly Equal Ability. 
For each physical-fitness test three analyses were made: 
analysis of the combined data obtained from the boys and 
the girls, analysis of the data obtained from the boys, and 
analysis of the data obtained from the girls. For all the 
statistical applications the 1 per cent level of significance 
was chosen to designate the region of rejection of the null 
hypothesis. The percentile scores for the 50-Yard Dash, 
the Shuttle Run, the 600-Yard Run-Walk, the Standing Broad 
Jump, and the Softball Throw for Distance were computed, 
and these rankings were compared with the AAHPER 
(American Association for Health, Physical Education, and 
Recreation) percentile ranks for the corresponding tests. 


(1) The use of the motivating conditions resulted in 
a greater number of differences from the first to the 
third administrations of the physical-fitness tests than 
from the first to the second administrations of the 
physical-fitness tests. These differences are in favor 
of the motivated groups. 


(2) Differences between the mean gains of the moti- 
vated groups and the mean gains of the control group 
were, for the boys, obtained in six tests; for the girls, 
in two tests. These differences are in favor of the 
motivated groups. 


(3) For the Bent-Arm Hang, the mean gains for all 
the motivated groups are greater than for the control 
group; for the Standing Broad Jump, the mean gain for 
only one motivated group is greater than for the control 
group. 


(4) The mean gains for the Level-of-Aspiration 
group are, in seven tests, greater than for the control 
group; and the mean gains for the Team-Competition 
group are, in six tests, greater than for the control 
group. 


(5) The use of the Level-of-Aspiration, Team- 
Competition, and Competition-against-Self motivating 
conditions resulted in mean gains that are greater 
than the mean gains for the other motivating con- 
ditions. 


(6) In percentile ranks the greatest gains in excess 
of the gains made by the control group were made by 
the Level-of-Aspiration, Team-Competition, and 
Competition-against-Self groups. In percentile ranks 
the boys made greater gains in the 50-Yard Dash, the 





Shuttle Run, and the 600-Yard Run-Walk than in the 
Standing Broad Jump and the Softball Throw for Dis- 
tance; and the girls made greater gains in the 50-Yard 
Dash, the Shuttle Run, and the Standing Broad Jump 
than in the 600-Yard Run-Walk and the Softball Throw 
for Distance. 


The findings in this study would, for the performances 
of sixth-grade children on physical-fitness tests, appear 
to warrant the following conclusions: 


(1) The Level-of-Aspiration and Team-Competition 
motivating conditions are more effective than 
Competition-against-Self, Competition-to-Establish- 
Class-Records, Competition-against-Someone-of- 
Nearly-Equal-Ability, and Competition-against-Someone 
-of-Markedly-Different~Ability motivating conditions. 


(2) Motivation improves boys’ performances more 
than girls’ performances. 


(3) The validity of the measures of physical-fitness 
tests is dependent upon the motivating conditions under 
which the tests are administered. 
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This study was undertaken to determine whether the 
method by which a skill is introduced has an effect on the 
amount of time required to develop proficiency in the skill. 
Specifically, it was the purpose of this study to test the 
hypothesis that an individual is aided when learning motor 
skills if he focuses his attention during practice on factors 
other than the details of making specific body movements 
which are required for performance. 

The methods used in attempting to focus the subject’s 
attention on things other than his immediate body actions 
include putting the subject in a situation in which he had to 
learn correctly if he was to have any success, giving the 
subject a specific goal other than body movement, and 
putting the subject immediately into a competitive situation. 

In order to carry out the purpose cited above, six skills 
were selected for use in this study. One hundred and fifty 
boys of junior high school age were used as subjects. These 
boys were divided at random into three groups: Group A, 
composed of sixty boys; Group B, which also included sixty 
boys; andGroupC, which involved thirty boys. Two methods 
of practice were used. In one method (the control) the boys 
attempted to perfect the various sports skills. Inthe other 
method (the experimental) the boys practiced each skill in 
such a manner that they had to concentrate, it was assumed, 
on something other than the actual performance of the skill. 

The skills selected for this study were the football 
punt, the soccer dribble, the badminton high clear, the 
handball volley, the basketball dribble, and the volleyball 
spike. The boys practiced a skill by a prescribed method 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 





EDUCATION 1505 





for ten minutes and then took a test in that skill. Next, 
they practiced another skill for ten minutes and were tested 
in that skill. This procedure was followed for the six 
skills. 

No attempt was made to equate Groups A and B initially, 
other than in numbers. There was no pretest. In order 
to overcome the problem of unequated groups, an experi- 
mental design was chosen which allowed the groups to act 
as controls for each other: Group A was used as a control 
group for the skills of football, badminton, and basketball, 
while Group B participated in the experimental phase of 
these three skills; Group A then practiced the other three 
skills—soccer, handball, and volleyball—by the experi- 
mental method, and Group B was used as control group for 
these three skills. Group C acted as a pure control group 
and only took the tests; this group did not practice. 

Differences between the groups were determined and 
tests of significance computed. 


FINDINGS. In the performance of every skill the ex- 
perimental group scored higher than the control group and 
in five of the six skills these differences were statistically 
significant, with a confidence level beyond .05. 

The experimental group scored significantly higher 
than the pure control group in each of the skills, with a 
confidence level beyond .01 in each case. 

The control group scored higher than the pure control 
group in the performance of each skill. These differences 
were statistically significant, with a confidence level be- 
yond .05, in all skills except handball; and in the football, 
badminton, basketball, and volleyball skills, the confidence 
level was beyond .01. 


CONCLUSIONS. Within the limitations of the experi- 
mental design and procedure used, the results seem to 
lead to the following conclusion: during the initial learning 
of new motor skills, the learner should concentrate his 
attention on factors other than that of the details of specific 
body movements which are required for performance. 
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This study was concerned with the relationship between 
performance in selected motor skills and mental achieve- 
ment for children of elementary school age. The subjects 
were children from the second, fourth, and sixth grades 
in public elementary schools in Lafayette, Indiana. 

Motor tests were selected on the basis of the following 
criteria: (1) valid and reliable tests of factors represent- 
ative of fundamental motor skills, i.e., strength, balance, 
agility, (2) tests that were feasible to use in a typical 





physical education class situation. The tests were the 
beam walk, stepping stones, the standing broad jump, the 
standing hurdle jump, and an agility run. 

Mental test data used in this study were from the Stan- 
ford Achievement Test Batteries which had been previously 
administered to all children in the Lafayette schools. 

Item reliability was computed for the motor perform- 
ance test items by the test-retest method in the Klondike 
School and by the odd-even method in the Lafayette Schools. 
With but one exception, the odd-even method was higher 
than the test-retest reliability. The highest reliability 
coefficients obtained were for the broad jump at the sixth 
grade level. The coefficient for the broad jump by the 
test-retest method was .92 and by the odd-even method 
was .97. The lowest coefficients obtained were .31 for the 
fourth grade hurdle jump scores by the test-retest method 
and .36 for the second grade stepping stones scores by the 
odd-even method. The coefficients obtained for the broad 
jump and the agility run compared favorably with those 
reported in the literature. The other reliability coeffi- 
cients obtained in this study were lower than those re- 
ported by other investigators with the exception of the 
beam walk coefficient for the second grade. 

Intercorrelations were computed for motor performance 
scores and mental achievement scores for the three grade 
levels. The .05 level of confidence was selected as the 
significance level for all correlations. The coefficients 
for the beam walk and arithmetic for grade four, and for 
the beam walk and language and study skills for grade ‘six 
were the only positive correlations obtained that were of 
statistical significance, when the computations were made 
on the basis of combined boys’ and girls’ scores per grade 
level. These represented only 4 per cent of the total cor- 
relations. When the correlations were computed by sex _ 
per grade level, there were significant positive correla- 
tions for second grade boys between the broad jump and 
arithmetic and between the hurdle jump and arithmetic for 
second grade girls. 

Statistically significant negative relationships were 
found for 16 per cent of the total correlation coefficients. 
At the sixth grade level the hurdle jump was negatively 
correlated with all mental achievement items except lan- 
guage; the highest negative coefficient, .27, was obtained 
for the hurdle jump and arithmetic. Other significant 
negative correlations were found between the agility run 
and both language and spelling for grade four, and between 
the agility run and reading, language, arithmetic, study 
skills, and the battery median for grade six. 

There were no significant coefficients found for either 
the broad jump or stepping stones and mental achieve- 
ment, except when the correlations were computed by sex, 
and then only for the broad jump for second grade boys. 
There were no significant relationships shown for any of 
the other motor items and mental achievement at the sec- 
ond grade level, except for the hurdle jump for second 
grade girls. ° 

The conclusions drawn from the data obtained in this 
study were as follows: 


1. Twenty per cent of the 80 intercorrelations obtained 
between motor performance and mental achievement 
were of statistical significance. There was little 
evidence of a marked relationship between motor 
performance and mental achievement. 
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. Since 82 per cent of the significant correlations 
obtained were in a negative direction, whatever 
relationship existed was of an inverse nature. 


. The closest relationship between mental achieve- 
ment and motor performance was between the hurdle 
jump and ali mental items except language, when 
only the sixth grade was considered; for fourth 
and sixth grades combined the agility run was most 
closely related. These correlations were all of an 
inverse nature and represented 16 per cent of the 
total correlations. 


- In view of the reliability coefficient obtained for 
the hurdle jump, it was impossible to make any 
conclusions concerning significant relationships 
with mental items obtained at the sixth grade level. 


. The low degree of relationship between motor and 
mental achievement evidenced in this study may 
have been in part influenced by the test conditions 
encountered and/or the low reliability of certain 
of the motor tests. 
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A COMPARISON OF THE PREDICTIVE 
POWER OF THE KUDER PREFERENCE 
RECORD AND THE STRONG VOCATIONAL 
INTEREST BLANK IN A 
COUNSELING SETTING 


(Order No. 61-4081) 


Gene Aubrey Garrett, Ph.D. 
University of Missouri, 1961 


Supervisor: Robert Callis 


Purpose. Much research has been carried out on the 
predictive power of the Strong Vocational Interest Blank 
(SVIB) and the Kuder Preference Record-Vocational (KPR) 
in general. These studies have usually been carried out 
with one measure at a time, and have usually not con- 
sidered the instruments as part of the counseling process. 
This study was proposed to demonstrate whether either 
inventory would improve the prediction of post-college 
occupation of counseling clients, and whether one inventory 
would be more effective than the other for this purpose. 








Method. From the files of the University of Missouri 
Testing and Counseling Service for 1951-52, the investi- 
gator selectéd all the cases of those male clients who had 
taken both the SVIB and form C of the KPR, and who met 
other specified criteria. Each of these individuals was 
sent a questionnaire designed to establish his present 
occupational status and indicate the educational and voca- 
tional paths leading to that status. Ninety-six responses 
were received; six of these were too late for inclusion in 
the study. Six more former clients who were still under- 
graduate students were alsoeliminated. Present occupations 





of the 84 eligible respondents were classified according to 
Roe’s two-dimensional system. 

The case records of the respondents were edited to 
present the appearance they had at the time of original 
test interpretation. From this basic condition, each case 
record was further prepared under three experimental 
conditions, as follows: 

1. None. Both inventories removed. All other test 
results remained available. Personal data sheet and in- 
terview notes preceding test interpretation were available. 

2. KPR. To the basic data the KPR profile was added. 

3. SVIB. The SVIB profile was added to the basic data. 

Three experienced doctoral-candidate counselors, each 
working with one-third of the case records under each of 
the three experimental conditions, attempted to predict the 
present occupational classification (Roe) of these former 
clients, at a time averaging about seven years after coun- 
seling. 


Findings. It was found that when a background of inter- 
view information, personal data, and results of other tests 
were availabie, these college counselors were able to 
predict occupational classification equally well whether 
the KPR or the SVIB was added. Neither inventory, when 
added, produced a significant increase in accuracy of pre- 
diction over that achieved through the use of the basic data 
alone. Further tests indicated that prediction under all 
conditions and by all predictors achieved a greater ac- 
curacy than that to be expected by chance. 

There appeared to be no difference between the re- 
spondent and non-respondent clients in any characteristic 
compared. At time of follow-up, none of the 90 non-student 
respondents was unemployed or employed in an unskilled 
or semi-skilled trade. A very few had reached Roe’s Level 
I (Professional and Managerial 1: Independent Respon- 
sibility). 


Conclusions. 

1. Under the conditions of this study there was no dif- 
ference in the ability of college counseiors to predict the 
occupational placement of counseling clients six to eight 
years after counseling; whether the counselors used the 
KPR or the SVIB. 

2. Addition of one of these two inventories did not 
increase the accuracy of prediction over that attained 
through the use of interview notes, other tests, and the 
information on a personal data sheet. 
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ABSTRACTNESS AND INFORMAL 
ORGANIZATION OF READING MATERIAL: 
THEIR EFFECT ON READING 
PERFORMANCE AND 
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(Order No. 61-4297) 
David Henry Gliessman, Ph.D. 
University of Illinois, 1961 


This study was designed to investigate the relationship 
between two aspects of reading performance and certain 
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intellectual characteristics. Specifically, it was hypothe- 
sized that the ability to comprehend abstract reading mate- 
rial would be limited by a tendency to form and use con- 
crete verbal concepts; it was also hypothesized that the 
ability to comprehend informally organized reading mate- 
rial would be limited by a tendency to react rigidly in other 
verbal, problem situations. It was also planned to deter- 
mine the relationship of general intellectual ability tothese 
two aspects of reading, and to investigate the relationship 
of cognitive rigidity and concreteness of thinking to gen- 
eral reading comprehension. 

Two pairs of reading passages were prepared. One 
pair consisted of a passage that was abstract in content, 
and a passage that was concrete in content; the other pair 
consisted of a passage that was formally organized and 
one that was informally organized. Other content vari- 
ables (vocabulary difficulty, sentence length, etc.) were 
kept constant. Each subject in the study then read both 
pairs of passages; comprehension was checked by means 
of an open - ended response to each passage. A measure 
of reading rate was also obtained for each passage. The 
effects of abstractness and of informal organization on 
reading performance were determined by measuring change 
of performance in the relevant pairs of passages. Fora 
general measure of reading performance for each subject, 
the total comprehension score was determined for all four 
passages, and reading rate was averaged for all four pas- 
sages. 

A test of verbal concept formation (the Similarities 
test) and measures of rigidity on thinking tasks (the Sign 
Changes and Reversed Reading tests) were also adminis- 
tered. All of these were group tests. Data were also col- 
lected on intellectual ability and writing skills. 

The subjects of the study were 184 juniors, from high 
schools in largely rural areas. Of these, 103 were males 
and 81 were females. 

The results of this study are summarized below. In 
reading them, it is important to remember two most im- 
portant qualifications. First, the reading passages were 
written at a low level of difficulty (fifth to sixth grade, by 
a “readability formula”). Second, comprehension was 
measured by the ability to identify, recall and clearly state 
the important ideas expressed in the passages. Thus, the 
type of comprehension tested was literal understanding. 


1. Abstract content of reading material did not signifi- 
cantly affect comprehension; it significantly re- 
duced mean reading rate only for girls. 


. Informal organization of reading material signifi- 
cantly reduced mean level of comprehension; it did 
not significantly affect reading rate. 


The subjects who showed the greatest loss in com- 
prehension on the informally organized reading 
material were compared on several other measures 
with the subjects who showed no significant loss in 
comprehension. No significant differences were 
found between the two groups in mean scores on 
tests of cognitive rigidity, intellectual ability, lan- 
guage ability, or general reading comprehension. 
No important sex differences appeared to differ- 
entiate the two groups. 


. Cognitive rigidity was found to be positively related 
to general reading comprehension, with intellectual 
ability held constant. Its relation to reading rate 





was inconsistent: one test of rigidity was positively 
related to rate of boys; the other test was positively 
related for girls. 


Concreteness of thinking was not significantly re- 
lated to general reading comprehension when in- 
tellectual ability was held constant. 


Implications are developed for the improvement of 
reading skills; hypotheses are stated and questions posed 
for further research. 
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AN EVALUATIVE STUDY OF THE 
GUIDANCE SERVICES PROVIDED FOR 
EIGHTH-GRADE PUPILS IN THE 
DIOCESE OF PITTSBURGH 


(Order No. 61-3729) 


Sister M. Ursula Grimes, S.S.J., Ph.D. 
University of Notre Dame, 1961 


The purpose of this study was to (1) identify the guid- 
ance services which are provided for eighth-grade pupils 
in the Diocese of Pittsburgh, and (2) through an evaluation 
of these services to determine the strengths and weak- 
nesses in the existing programs. Conclusions from the 
findings provide necessary information for formulating 
recommendations for improved services. 

It was necessary to formulate several specific objec- 
tives in order to accomplish the evaluation. These objec- 
tives were to: (1) determine the various guidance services 
that are provided; (2) gather information concerning the 
organization and administration of the guidance program; 
(3) find out the preparatory guidance training received by 
the individual principals and teachers, and the types of 
in-service training provided for staff members; (4) have 
teachers identify their difficulties with regard to schedules, 
to lack of sufficient time for counseling and other functional 
problems; (5) solicit information from ninth grade counse- 
lors relevant to the acceptance and admission policies and 
placement practices; and (6) find out the types of referral 
services provided and the utilization of these services. 

The establishment of criteria for the evaluation was an 
essential part of the study. Check lists and standard 
criteria were used to assist in the formulation of a set of 
criteria applicable in this study. In addition, an examina- 
tion of the authoritative literature in the fields of both 
elementary and secondary school guidance was used to 
assist in the preparation of the list of criteria. It was 
necessary to consult both elementary and secondary 
sources because criteria relating entirely to a secondary 
program are not always applicable at the eighth-grade 
level without some modifications. 

Data for the study were supplied by the elementary 
school principals and eighth-grade teachers of approxi- 
mately thirty religious communities in 86 per cent of the 
total number of schools in the Pittsburgh Diocese. Also, 
principals and freshman counselors in fourteen secondary 
schools (25% sample) were contacted for information. 
The study was limited to the schools in the Diocese of 
Pittsburgh because the guidance services established 
depend, to some extent, upon the local setting. 
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The following procedures were used to gather the nec- 
essary data: (1) a questionnaire was designed and sub- 
mitted to the principal of eachelementary school; (2)a sec 
ond questionnaire was developed and distributed to the 
eighth-grade teacher in each school; and (3) a check list 
was constructed for use in controlling the interviews con- 
ducted with the ninth-grade counselors and secondary 
school principals in the selected schools. 

Throughout the study the data of the findings were 
presented in percentages. Chapters I, II, and III are con- 
cerned with the presentation of the problem, the review of 
the literature, and the procedures used. Chapters IV and 
V contain the summaries of the data gathered from the 
elementary school principals and classroom teachers. 
Chapter VI presents a summary of the data supplied by 
the fourteen secondary school principals and counselors, 
and Chapter VII is concerned with the evaluation of all 
data pert: ‘ning to the investigation. Chapter VIII presents 
the conclusions and consequent recommendations. 

In the light of the specific conclusions based on the 
findings, it was possible to draw several general conclu- 
sions concerning guidance in the schools of the study: 

(1) Findings show that there are no formally organized 
programs in the schools of this study. There is a need 
for principals and eighth-grade teachers to plan and organ- 
ize some formal type of guidance services. 

(2) There are no professional guidance counselors in 
these schools. Therefore, continuous and effective in- 
service programs must be planned for classroom teach- 
ers if they are to become adequate and informed in sup- 
plying guidance activities. Data showed that the majority 
of the teachers had completed their formal educational 
programs and are dependent mainly upon in-service pro- 
grams for assistance. 

(3) Teachers need to give more assistance to pupils in 
self-analysis and appraisal since there is a special need 
for emphasis upon educational planning at this level. While 
findings showed that principals and teachers were aware 
of this need, it was apparent that teachers in many schools 
were failing to provide this service. 

(4) Principals and teachers need to become more aware 
of the advantages of referral services; particularly for 
talented children if they are to achieve to their maximum 
level of capacity. 

(5) Articulation practices between elementary and 
secondary school levels need to improve. This improve- 
ment will result in more efficient pre-orientation and 
orientation programs. 

Finally, findings in this investigation showed that there 
is a definite need to provide assistance to classroom 
teachers if guidance services are to be provided for all 
children in the elementary schools in the near future. 
Responses from many principals and teachers indicated 
their awareness of the needs and problems of children at 
this age level; concern and interest on the part of many 
teachers to assist pupils were also apparent. Opportuni- 
ties need to be provided for such teachers, interested and 
capable, to receive necessary training in the guidance 
Microfilm $4.20; Xerox $14.85. 327 pages. 
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ADJUSTMENT AND ACCEPTANCE OF 
MENTALLY SUPERIOR CHILDREN IN 
REGULAR AND SPECIAL FIFTH GRADE 
CLASSES IN A PUBLIC SCHOOL SYSTEM 


(Order No. 61-4301) 


Audrey Jean Grupe, Ph.D. 
University of Illinois, 1961 


The purposes of this study were to investigate and 
compare the social acceptance and adjustment of mentally 
superior children in regular and special fifth grade classes 
and to ascertain the nature of the relationship in the two 
groups between various facets of adjustment and acceptance 
by and of others. 

Data were obtained in the public schools of a midwest- 
ern city. Children from regular fifth grade classes with 
Revised Stanford-Binet (Form L) IQ scores of 125 and 
above were matched on the basis of sex, age, intelligence 
and achievement level with children from special fifth 
grade classes. Total N was 50 pairs: 19 pairs of boys 
and 31 pairs of girls. 

The Rogers’ Test of Personality Adjustment was ad- 
ministered to all of the subjects. The classroom teachers 
of the subjects rated them on Schedule B of the Haggerty- 
Olson-Wickman Behavior Rating Schedules. A classroom 
social distance scale was used by every child in eachclass- 
room included in the study to rate all of his classmates. 

The analysis of the adjustment and social acceptance 
data for the two groups by means of the Wilcoxen Matched- 
Pairs Signed Ranks Test and Spearman Rank-Order Corre- 
lations revealed the following results: 


1. Regular class mentally superior children were more 
highly accepted by their classmates than the special 
class children. (alpha = .00006) 


2. Regular class mentally superior children were more 
highly accepted by their classmates than they were 
accepting of their classmates (alpha = .00003) whereas 
there was no significant difference between the 
special class children’s acceptance of and accept- 
ance by their classmates. 


3. Special class mentally superior children were better 
socially adjusted than regular class mentally supe- 
rior children as reflected by their responses on the 
Rogers’ Test. (alpha = .0286) 


4. For both groups, a significant positive relationship 
was found between their freedom from problem 
tendencies (as reflected by the ratings of their class- 
room teachers) and their social acceptance by their 
classmates. (special classes: alpha = .025; regu- 
lar classes: alpha = .005) 


9. For special class mentally superior children, a 
significant positive relationship was found between 
their freedom from social maladjustment (as re- 
flected by their responses on the Rogers’ Test) and 
their social acceptance by their classmates. 

(alpha = .005) 


Other findings of the study indicate that social accept- 


ance apparently means different things to different children. 
A measure of a child’s social popularity in the classroom 

does not indicate whether he feels accepted by the group or 
whether he is satisfied with the degree of social acceptance. 
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His own social values and feelings about himself in relation 
to the people around him apparently are as important in 
determining his level of social adjustment as his accept- 
ance by his classmates. 

A large number of the children (25 in the special classes 
and 21 in the regular classes) were classified as “well- 
adjusted” on the basis of the devices which were used but 
22 of the subjects were classified as “poorly-adjusted” on 
the basis of a group test. It is not known how many would 
have been diagnosed as seriously maladjusted if individual 
psychological evaluations were made. However, the data 
strongly indicated the need for more thorough diagnostic 
evaluations of mentally superior children in both types of 
classes. 

Proportionately, there were no more “poorly-adjusted” 
children among the more highly intelligent children in the 
study (those with IQ’s of 150 and above) than among those 
in the lower ranges of intellectual superiority (those with 
IQ’s between 125-149). Likewise, the well-adjusted chil- 
dren were proportionately distributed between the two 
ranges of ability. 

The study strongly indicates a need for earlier identifi- 
cation of mentally superior children and special help for 
those who show evidences of personality disturbance. 
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THE RELATIONSHIP BETWEEN 
INTELLIGENCE (80-110 1.Q.) AND 
ACHIEVEMENT IN BASIC EDUCATIONAL 
SKILLS FOR A SELECTED SAMPLE 
IN CAMDEN, NEW JERSEY. 


(Order No. 61-4571) 


Ivan Zenovi Holowinsky, Ed.D. 
Temple University, 1961 


The present study was designed to test the hypothesis 
that all students within ranges of the dull - normal and 
average intelligence are equally able to master basic 
educational skills. The need for this research is empha- 
sized by the fact that the studies reported in the literature 
dealt with over-all comparisons or correlations between 
educational achievement and intelligence. No studies were 
found dealing with the direct relationship between grade 
level achievement and specific levels of intelligence. 

As a procedure 15 groups of students were used, 25 
cases in each group, organized into five larger groups as 
to age level, and three groups as to the I.Q. level. In this 
manner each age group included 75 cases and each I.Q. 
group 125 cases. Within these limitations of age and I.Q. 
every effort was made to insure random sampling or un- 
biased representation. In each group selected for the study 
both sexes were represented. 

The mental potential of the students included in the 
study was measured by the Otis Quick Scoring Mental Abil- 
ity Test, Beta and Gamma forms. The basic educational 
achievements selected for measurement were reading and 
arithmetic. Achievement in reading was measured by the 
California Reading Test, form AA. To measure achieve- 
ment in arithmetic, the arithmetic part of the Wide Range 
Achievement Test was used. 

For comparison of groups, ranges, means, standard 





deviations, F tests and t tests were computed. Also com- 
puted was Pearson’s coefficient of correlation and the 
Spearman rank order coefficient for several relationships. 

The general findings and conclusions of the study were 
as follows: 


A. Achievement in Reading 





1. A positive and high relationship exists between 
mental potential and educational achievement in 
reading as measured by standardized educational 
tests. 


. Significant differences due to age, within the same 
I.Q. level, occurred up to 15 years of age. The lack 
of significant differences between adjacent age levels 
after 15 years of age might suggest measurement 
problems, maturation process, less rapid increase 
of mental capacity in adolescence, or the influence 
of other factors. 


. Achievement in Arithmetic 


1. Significant and moderate relationships between 
mental potential and educational achievement in 
arithmetic occurred up to age 15, and negligible but 
positive relationships were found after age 15. 





The diminishing differences in arithmetic achieve- 
ment between adjacent age levels are suggestive of 
measurement problems, maturation process, less 
rapid increase of mental capacity in adolescence, 
or the influence of other factors. 


. Relationship Between Achievement in Reading and 
Arithmetic at Various I.Q. Levels 


1. In general there was a positive relationship between 
educational achievement in reading and arithmetic 
but students of low average and average mental 
capacity who were in a senior high school showed 
significantly better achievement in reading than in 
arithmetic. The academic emphasis upon reading 
was discussed as one of the possible factors re- 
sponsible for this difference. 


. Students of lower intellectual ability, regardless of 
age, tend to show better achievement in arithmetic 
than in reading. 


. The top average grade levels obtained in the study 
were determined primarily by mental potential rather 
than the age of the student or his grade placement. 








. Actual Grade Placement and Achievement 


1. The over-all findings showed a consistent tendency 
for students of higher I.Q. levels toachieve at higher 
quartiles within their respective grades. 





. Achievement in reading and arithmetic showed a 
positive relationship to grade placement, but this 
relationship was higher for reading than arithmetic. 


. Relatively few students of average intelligence 
achieved above their actual grade placement. 


. Students of dull - normal intelligence and students 
past 16 years of age who were of average intelli- 
gence achieved below their actual grade placements. 
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A STUDY OF THE SELF-CONCEPTS OF 
CRIMINALS AND NON-CRIMINALS 


(Order No. 61-5020) 


William Maurice Hurley, Ed.D. 
The University of Oklahoma, 1961 


Major Professor: Dr. Henry Angelino 


The problem of this research came from a sense of 
need for a greater understanding of the criminal. The 
self-concept method was chosen to compare the criminal 
with the non-criminal and four types of criminals with 
each other. 

The criminal sample was chosen from list admission 
white males of the Texas State Department of Corrections. 
The subjects were subdivided into four types--forgers, 
robbers, sex criminals and burglars. 

The non-criminal sample was chosen from white males 
of a surburban town in the Houston, Texas area. The sam- 
ple was made up of seniors of the high school, young adult 
business men and industrial workers of the area, and stu- 
dents from a near-by state university. 

The Sheer Self-Concept Scale and three sections of the 





Gray Oral Reading Test were administered to each subject. 





The purpose of the reading test was to determine which 
subjects would be eliminated from the study because of 
inability to comprehend the Sheer Scale. 

The Sheer Scale, a Q-sort test, was administered twice 
to each subject--once to determine his self-concept scores 
and a second time to determine his ideal self-concept 
scores. Three comparisons were made of the young non- 
criminal and the young criminal and the older criminal and 
the older non-criminal--self concepts, ideal self-concepts 
and discrepancy scores. 

The Sheer Scale contained five factors of comparison-- 
I, Social Adaptability; II, Emotional Control; II, Con- 
formity; IV, Inquiring Intellect; and V, Confident Self- 
Expression. The results of the study indicated that there 
was a difference in the self-concept scores of criminals 
and non-criminals and also in one type of criminal as 
compared to the other. Each type of criminal reflected a 
significant difference in each of the five factors, or di- 
mensions, of the Sheer Scale with the exception of the sex 
criminal, a group which did not differ significantly from 
robbers or forgers in factors II, I, and IV. 

The discrepancy scores of criminals and non-criminals 
reflected a significant difference, but the criminal types 
showed no significant difference from each other. A com- 
parison of coefficient of correlation suggested that there 
was no significant relationship between the self-concepts 
and the ideal self-concepts of each of the criminal groups, 
but for the non-criminal group a significant relationship 
did exist. Microfilm $2.75; Xerox $3.80. 66 pages. 





THE EFFECTS OF SET AND NUMBER 
OF TRIALS ON PROBLEM-SOLVING 
IN NURSING SITUATIONS 


(Order No. 61-4457) 


Margaret Louise Koehler, Ph.D. 
Indiana University, 1961 


The purpose of the present study was to investigate 
the influence of two sets and their strength on clinical 
nursing problem-solving situations. Set A was intended to 
strengthen a limited number of response tendencies with 
respect to these nursing problem-solving situations; Set 
B strengthened a more broad and varied collection of re- 
sponse tendencies. Also, the strength of these response 
tendencies was varied by having different groups of sub- 
jects (Ss) receive five or fifteen set-inducing practice 
problems. 

The set conditions were experimentally induced with 
special pretraining instructions and by having each S, after 
she selected one of four alternatives to a particular prac- 
tice problem, read a paraphrased paragraph which de- 
scribed the preferred “correct” answer appropriate to 
one of the two sets. Although all Ss received the same set 
of practice problems the “correct” answers for Set A 
treated nursing essentially as carrying out instructions, 
while for Set B it was considered in terms of aspects 
specific to the problem situation. 

Immediately following the set-inducing practice prob- 
lems, all Ss received the same fifteen critical problems 
which were typical nursing problems. No special instruc- 
tions nor “correct” answers were given. Five faculty 
members of a collegiate school of nursing determined the 
correct answers for critical problems. Number of correct 
answers on these fifteen problems served as each S’s 
score. 

Predictions were: (1) Set A treatment would produce 
poorer performance on critical problems than Set B and, 
(2) Fifteen practice problems would show the effects of 
the particular set more than five trials. 

Eight-five female sophomore students in a collegiate 
school of nursing, prior to any clinical assignment, served 
as Ss. For an analysis of variance treatment of data in a 
2 X 2 design, the N in each cell was randomly reduced to 
20 Ss. The analysis showed both set factor and strength 
of set were significant in the predicted directions (P < 
.001 and P<.01, respectively). Similar data were also 
found in a pilot study done on 124 Ss from a basic diploma 
school of nursing. 
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THE RELATIONSHIPS BETWEEN SELF 
CONCEPTS AND TEACHING BEHAVIOR 
AMONG ELEMENTARY STUDENT TEACHERS 


(Order No. 61-3676) 


Donald LeRoy Lantz, Ph.D. 
University of Minnesota, 1961 


The principal purpose of this study was to examine the 
relationships of certain student teachers’ classroom be- 
havior to 1) self concept; 2) discrepancy between self 
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concept and a) their stereotype and b) their ideal concep- 
tion of elementary teachers; and 3) discrepancy between 
self concept and supervisors’ perceptions of the student 
teachers. 

There were two subordinate purposes, the first to study 
the relationship of self concept to certain other psycholog- 
ical traits and second, the changes occurring in concepts 
and stereotypes during the six month period of student 
teaching. 

The subjects in this study were thirty-six senior women 
who were making normal progress in the Elementary Edu- 
cation program at the University of Minnesota and were 
student teaching during the 1958-1959 academic year. This 
study attempted to reduce the variability among student 
teachers by limiting the subjects to those who had common 
background of professional training. 

These subjects were assigned randomly to classrooms 
within four geographic areas in Minneapolis and St. Paul. 
The four areas were equated for their socio-economic 
characteristics. The design also took into account the 
preferences which student teachers had for either the 
upper or lower elementary grades and order of teaching 
experience. 

The instrument used to assess self concept and percep- 
tions of others was a modified Interpersonal Check List 
which provided an organized way in which to deal with sub- 
jects’ conceptions of themselves and of others on eight 
dimensions of interpersonal behavior. The Interpersonal 
Check List was modified for this study so that a subject 
indicated the relative frequency that each adjective or 
phrase was characteristic of him. 

The five observers of classroom behavior were psycho- 
logically oriented, but did not have professional experience 
as elementary teachers. The observers trained intensively 
for a month prior to the experiment and continued training 
throughout the experiment. 

The instruments used to record classroom behavior 
were Flander’s Categories developed at Minnesota and 
modified OScAR developed by Division of Teacher Educa- 
tion of Municipal Colleges of N.Y.C. These two instru- 
ments were used alternately for six five minute periods 
during each of ten observation periods distributed over 
six months. Two scores, “Classroom Emotional Climate” 
and “Integrative Verbal Behavior” were obtained from 
these observational records by using the reciprocal aver- 
ages technique. 

This study explored the predictive relationship of self 
reports to classroom behavior. The “Integrative Verbal 
Behavior” scores derived from Flander’s Categories for 
Indirect Teacher Control, were found unrelated to the eight 
dimensions of self concept. The “Classroom-Emotional 
Climate” (CEC) scores derived from the OScAR were 
significantly related to a combination of certain self- 
related variables. Students whose self concept scores 
were higher on the Skeptical-Distrustful dimension of 
interpersonal behavior than their concept of other ele- 
mentary teachers received higher CEC scores. This was 
interpreted to mean that students who considered their 
attitudes as more critical toward existing conventions than 
other teachers made higher CEC scores. 

Self concept variables were unrelated to Miller Analo- 
gies, Minnesota Teacher Attitude Inventory, and “Women’s 
Role” of the Strong Vocational Interest Blank. Self con- 
cept scores were related to the Hy, Sc, K, and F scales 
of the Minnesota Multiphasic Personality Inventory. 





During the six months of student teaching experience, 
the means of scores on self concept changed to a signifi- 
cantly lower status on the Skeptical-Distrustful, Modest- 
Self-effacing, and Cooperative-Over-conventional dimen- 
sions of interpersonal behavior. At the end of this period 
the means of scores on concept of other elementary teach- 
ers were significantly lower on the Blunt-Aggressive, 
Skeptical-Distrustful, and Modest-Self-effacing dimensions 
of interpersonal behavior. Also, the later means of scores 
on their concept of an ideal elementary teacher were sig- 
nificantly lower on the Skeptical-Distrustful, Cooperative- 
Over-conventional, and Responsible-Over-generous di- 
mensions of interpersonal behavior. 

Microfilm $5.15; Xerox $18.25. 403 pages. 
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An experiment was conducted to investigate one aspect 
of the problem of conformity to group pressure. It was 
an attempt to ascertain whether or not individuals who 
were disabled orthopedically would conform more to the 
incorrect judgments of a majority of persons similarly 
disabled. A corollary problem was to discover whether the 
same phenomenon might be true of able-bodied persons 
who were set into groups which were made up of either all 
disabled or all able-bodied persons. An effort was also 
made to determine if any association existed between 
conformity behavior and self-esteem. 

The experimental situation was patterned precisely 
after that developed by Dr. Solomon Asch. Individuals are 
subjected to the often unanimously incorrect judgments of 
confederates instructed to respond incorrectly to simple 
visual perceptual tasks. These tasks involved judging 
lengths of lines. In order to investigate the problem of 
possible differential conformity behavior, two experimental 
groups and two control groups were set up. The experi- 
mental groups were characterized by a non-homogeneous 
structure; that is, when the critical subjects were dis- 
abled, the confederates were able-bodied; and when the 
critical subjects were able-bodied, the confederates were 
disabled. The nature of the control groups was such that 
both the critical subjects and the confederates were either 
all able-bodied or all disabled. A measure of self-esteem 
for all critical subjects was obtained by having them do a 
Q-sort, the criterion sort for which was developed from 
the rankings of ten professionally oriented judges. Self- 
esteem was arbitrarily set forth in terms of a functional 
worthiness. 

The sample consisted of 100 males enrolled in the 
University of Illinois. Half had paraplegic-type disabilities 
resulting from polio or spinal trauma; the other half was 
able-bodied. 

The results indicated that men disabled orthopedically 
conformed less to the incorrect judgments of able-bodied 
confederates than they did to disabled confederates. Simi- 
larly, able-bodied subjects conformed less to disabled 
confederates than to able-bodied confederates. These 
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differences were significant at better than .05. No signifi- 
cant differences were found between the behaviors of the 
critical subjects in the control groups. Able-bodied criti- 
cal subjects were more sensitive to able-bodied confed- 
erates than disabled critical subjects were to able-bodied 
confederates, the difference being significant at .05. No 
significant association was found between conformity be- 
havior and self-esteem. 

The results lend empirical support to Leon Festinger’s 
theory that groups which are homogeneous are more in- 
fluential with respect to individuals within them than are 
non-homogeneous groups. The results also support em- 
pirically Newcomb’s A-B-X paradigm. The results suggest 
that behavior may be at least a partial function of the 
situation in which it occurs. The present writer thinks 
the results indicate that people with orthopedic disabili- 
ities, even in a sophisticated environment, constitute a 
clear cut minority. 
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The purposes of this dissertation were to (1) survey 
the existing guidance services in the Virginia public sec- 
ondary schools; (2) determine what physical facilities, 
instruments and personnel were present; (3) determine 
how these services were being utilized; (4) attempt to 
make assessments of the quality of these services; and 
(5) make recommendations, upon the bases of the findings, 
to the Virginia public secondary schools. 

In this descriptive study factors of predominant race 
of student population, geographical setting and enrollment 
were considered in obtaining a random sample of fifty 
secondary schools. Data from these schools pertaining 
to guidance services provided were obtained by means of 
an evaluative scale devised by the investigator. The scale 
included the following areas: (1) organizational aspects of 
guidance, (2) pupil inventory, (3) informational, (4) coun- 
seling, (5) placement and adjustment and (6) research and 
in-service training. Information was recorded upon the 
scale by the investigator and collaborating school per- 
sonnel at the time of a personal visit to each school. 

Guidance services were quantitatively presented for 
each of the following stratum (1) urban white, (2) rural 
white, (3) urban Negro and (4) rural Negro. In addition 
the data were compared to criteria comprised of guidance 
requirements contained within the Standards for the Ac- 
crediting of Secondary Schools in Virginia. 

The study showed that 86.0 per cent of the schools had 
some formal organization and time scheduled for providing 
services. However, only one-fourth of the schools pro- 
vided one guidance period per seventy-five pupils or major 
fraction thereof. Less than one-half scheduled two hours 
of guidance time per pupil year. While more than 90.0 
per cent of the personnel responsible for the providing of 
guidance services had taken one or more courses in 








guidance, less than one-half of the schools had a minimum 
of one counselor meeting certification requirements in 
guidance. Less than one-half of the schools had satis- 
factory guidance facilities. 

The pupil inventory represented the strongest service 
present. Individual pupil cumulative records were main- 
tained by all schools and two-thirds of the schools re- 
ported frequent use of such in assisting students. While 
all schools were participating in the state-wide testing 
program, few had continued additional standardized testing. 
Significant weaknesses existed in personality and interest 
testing. Data relevant to the informational services re- 
vealed that substantial educational and personal informa- 
tion was being provided; nevertheless, findings from the 
research portion indicated that much of this was not apropos 
to the pupils’ needs. 

Data relevant to the prevalence of counselees’ problems 
revealed that white schools reported significantly more 
problems of a vocational nature than did Negro schools. 

In contrast Negro schools reported significantly more 
problems in the areas of financial, emotional and social 
needs than did white schools. 

Significant weaknesses existed in vocational placement 
and research services. However, academic placement 
services were quite strong. 

In conclusion, using the criteria as a standard of ade- 
quacy of guidance provisions, it was evident that urban 
schools more often made provisions than did rural schools. 
More than one-half of the urban white schools met 90.4 
per cent of the criteria. Only 60.4 per cent of the criteria 
was met by one-half or more of the rural white schools. 
Similar differences existed in Negro schools. Three- 
fourths of the criteria was met by one-half of the Negro 
urban schools while only 40.4 per cent of the criteria was 
satisfied by 50.0 per cent or more of the rural Negro 
schools. Microfilm $2.75; Xerox $9.70. 211 pages. 
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ATTEMPTED MODIFICATION OF 
ATTITUDES TOWARD ACADEMIC 

ACHIEVEMENT AMONG GIFTED STUDENTS 
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This study was designed to test the hypotheses that the 
attitudes of gifted children affect their achievement, are 
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measurable, and, once measured, may be modified to pro- 
duce improved achievement. In addition, some factors 
relevant to achievement were assessed. 

An independent secondary school standardization popu- 
lation provided 92 students with 1937 Stanford-Binet or 
WISC I.Q.’s of 121 or higher. Seventeen low achievers 
and 27 high achievers were chosen by grade-point averages 
and Language scores on the California Achievement Test, 
Advanced Level. The Mathematics section of the same 
test failed to discriminate and was not used for selection. 
Similarly, a specially developed teachers’ rating scale 
was abandoned for lack of discriminatory function. 

A Likert-type attitude scale was constructed of items 
previous research had connected with achievement: favor- 
itism feelings; feelings toward learning, school, and au- 
thority figures; problems of motivation, personal and 
social adjustment, and value orientation; goals; and me- 
chanical and constitutional factors. An item analysis of 
the 250 original items yielded 17 which significantly dis- 
criminated between low and high achievers. Sixteen items 
were retained for the scale which was named, for reference 
purposes, the Multi-dimensional Attitude Orientation Scale 
(MAOS). 

Information was also elicited by self-report on sub- 
jects’ age, sex, grade, number and age of siblings, and 
parental occupation and education. 

The final form of the scale was administered to 78 
secondary students in a different independent school. Using 
a previously established criterion score, an experimental 
population of 16 and a control population of nine were 
formed by random sampling of students with low MAOS 
scores and low grade-point averages, high MAOS scores 
and low grade-point averages, and low MAOS scores and 
high grade-point averages. 

Pearson Product Moment test-retest reliability co- 
efficients were .75 for the standardization group (three- 
month interval) and .73 for the experimental-control group 
(two-month interval). 

Validation of the MAOS against external criteria yielded 
Pearson r’s of .49 (with grade-point averages) and .35 
(California Language scores). Cross-validation with grade- 
point averages in the second population produced Pearson 
r= .40. 

The experimental group met for six weekly half-hour 
sessions for group discussion of student-introduced prob- 
lems such as poor communication between adults and 
adolescents, poor understanding of and identification with 
parents’ goals, and sibling competition. 

After the final session the MAOS was readministered to 
the whole population. Comparison of scores for experi- 
mental and control subjects yielded no significant mean 
differences. Grade-point averages for both groups also 
yielded no significant mean difference change. The re- 
education program, therefore, failed to produce statisti- 
cally significant quantitative changes although the experi- 
menter observed qualitative changes which might have had 
increased importance if the experiment had continued over 
a longer period of time. 

Incidental findings: Parents of high achievers tended 
toward more education than parents of low achievers (N.S. 
for the standardization group but p<.01 for experimental- 
control group). Girls’ grade-point averages were slightly 
better than boys’ but not significantly so. More boys than 
girls were underachievers, but not at the usual two-to-one 
rate. Gifted students are likely to be first-born or only 





children. Parents of gifted children tend to be employed 
in professional, managerial, and executive capacities. 
Sibling number appears to be a chance factor in this study. 
High achievers in the standardization group (p<.05) and 
low achievers in the experimental-control group (p<.01) 
had significantly more siblings. Neither school group 
appeared to be accelerated in terms of mean ages. Sex 
differences in numbers are apparently a chance factor in 
this study. (Standardization group = 59 per cent boys, 
41 per cent girls; experimental-control group = 49 per 
cent boys, 51 per cent girls.) 
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The purpose of this study was to discover whether 
“kind” of instance (positive, negative, or combined, posi- 
tive and negative) and amount of information conveyed in 
these instances would have a differential effect on concept 
attainment. Concepts were taken from the school curricu- 
lum and exemplified by instances from instructional films. 

The question was investigated in an experiment con- 
sisting of five different treatments. Three of these treat- 
ments differed in “kind” of instance used, i.e. all positive, 
all negative, combined, positive and negative, while amount 
of information was held constant. In the other two treat- 
ments amount of information was increased by the addition 
of a cue to negative instances in the one case and by the 
addition of a negative instance to positive instances in 
the other. 

Five groups of subjects (totalling 217) within each of 
three grade levels--8th, 10th and 12th grades--were ex- 


_ posed to the five treatments. Subjects were screened by 


means of three runs during a practice session. They were 
given a pre-test on the experimental concepts before they 
were exposed to them. 

The experimental concepts were selected from in- 
structional films in biology. Instances were taken out of 
films and spliced together randomly with a 20-second 
leader between them. Concept attainment was measured 
in terms of three scores (“definition,” “attribute” and 
“inconsistent hypotheses”). Subjects’ responses for each 
concept were recorded on 3" x 5" cards. Analysis of co- 
variance was used to test for differences among final 
concept attainment scores adjusted on pre-test means. 

The results showed that 


1. With amount of information held constant, positive 
instances are superior to both negative and com- 
bined positive and negative instances in concept 
attainment. 


. Addition of a negative instance to the minimum 
positive instances increases the effectiveness of 
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partial learning of concepts at the introductory 
(10th) grade level. 


. An additional cue to negative instances hampers 
concept attainment and increases mistakes in the 
process of attainment. 


Past experience as indicated by grade levels is an 
important factor in concept attainment, two grade 
levels difference in experience resulting in poorer 
performance. 


In addition to responding to the original questions, the 
study pointed to the following research problems: 


1. The differential effect of negative instances as a 
function of integral versus additional (redundant) 
component of stimulus material, 


. The interference effects of directing attention to 
cue instances before, during and/or after presenta- 
tion of these instances, 


. The effect of cues in a combined series of negative 
and positive instances, 


. The effect of serial order of negative and positive 
instances in concept attainment. 
Microfilm $3.10; Xerox $10.80. 238 pages. 
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The general problem of this study was to determine 
the effects of list length and interpolated learning on the 
learning and recall of fast and slow learners. List length 
effect on learning has been extensively investigated, but 
the differential effect of increased list length on subjects 
with carrying learning abilities has not. The effect of inter- 
polated learning on the recall of subjects with varying 
learning abilities has also received little attention in the 
literature. A second problem, related to the general prob- 
lem, was to determine whether or not the probability of 
occurrence of a correct response after given numbers of 
reinforcements was the same for both fast and slow 
learners. 

Forty-eight subjects, twenty-four fast and twenty-four 
slow learners, learned either a seven or a fourteen-item 
list of paired adjectives. The pairs were presented on a 
Hullian-type memory drum, the anticipation method of 
learning was employed and all lists were learned to a 
criterion of two consecutive perfect trials. The subjects 
learned the list on one day and returned 24 hours later to 
recall and relearn the list. Half of the students who learned 
the seven-item and half of those who learned the fourteen- 
item list learned a nine-item list immediately prior to 
recalling and relearning the list they had learned 24 hours 
earlier. 





The specific hypotheses tested were the following: 


1. The slow learner will be more adversely affected 
than the fast learner when list length is increased. 


. The recall of the slow learner will be more ad- 
versely affected than the recall of the fast learner 
by interpolated learning. 


. The probability of the occurrence of a correct 
response after one, two and three reinforcements 
will be higher for the fast learner than for the slow 
learner. 


The results indicate that: 


1. Increasing list length leads to greater increase in 
trials to learn for the slow learner than it does 
for the fast learner. 


. The slow learner did not show greater susceptibility 
to retroactive than did the fast learners. 


. The fast learners showed significantly higher prob- 
abilities of occurrence of correct response than 
the slow learners following one, two, and three 
reinforcements. 


Hypotheses one and three were supported, while hy- 
pothesis two was not. 
Microfilm $2.75; Xerox $4.60. 90 pages. 
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The Problem: Available investigations in tne area of 
underachievement repeatedly point out that academic 
underachievement is related to parental behavior and 
values. However, what the specific factors in parental 
behavior are that influence a potentially capable child 
toward achievement or underachievement are as yet largely 
undefined. The present study is an attempt to investigate 
those aspects of parental behavior that might conceivably 
affect the scholastic achievement of the child, and in par- 
ticular to ascertain what parental behaviors account for 
the differential scholastic performance amongst children 
of high intelligence. 

In order to discover if high and low achievers are 
treated differently, hypotheses concerning parental be- 
havior specifically relating to certain situations arising 
in academic life were drawn. The thinking of the investi- 
gator, generally speaking, is that those pupils achieving 
normally must have learned to want achievement, must 
have experienced some structuring of standards of per- 
formance or demands by their parents, and must have 
received some rewards for successful competition with 
those standards or demands. 





The Procedure: The study was conducted in three 
junior high schools. Of the 1104 seventh grade students 
enrolled for the academic year 1959-1960, 138 pupils of 
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both sexes qualified as academically superior. The basis 
for selection was an I.Q. of 125 and over on a group in- 
telligence test. Of the academically superior group, 50 
students of both sexes were selected for the purposes of 
this study. They were divided into two equal groups — 
ASNAs (academically superior normal achievers) and 
ASUAs (academically superior underachievers). Under- 
achievement was defined in terms of a discrepancy between 
the grade point average expected on the basis of intelli- 
gence test score and the actual grade point average com- 
puted from grades in four basic subjects: arithmetic, 
English, science and social studies. All those who scored 
at or below 3.75 on a five point scale in our academically 
superior group were characterized as ASUAs. There were 
19 boys and 6 girls in each of the two groups. The sub- 
jects were matched on intellectual ability, ordinal position 
in the family and socio-economic status. 

In order to collect information on various aspects of 
parental behavior, the parents of ASNAs and ASUAs were 
interviewed. A schedule was devised, consisting of a list 
of open-ended questions. The interviewing was done in the 
homes. All 50 interviews were recorded verbatim by hand 
by the investigator. 





The Results: A systematic analysis of the data indi- 
cates that parents of ASNAs structure the environment 
for their children so that children are very likely to per- 
form at a level commensurate with ability. They define 
their expectations and see that their children live up to 
them. They also help children to reach desirable goals 
through their interest, encouragement and approval. The 
children are provided help and guidance when needed; they 
are praised frequently for their work and encouraged to 
keep up their good performance. In addition to the direct 
expressions of approval, the parents of ASNAs communi- 
cate their positive feelings in many other ways; they attend 
the PTA meetings more often thando the parents of ASUAs. 
The children also view their parents favorably, appreciate 
their help and interest, and respect their wishes by doing 
well in school. The ASNAs cause their parents little con- 
cern as far as the school work goes. In general, they 
possess adequate study habits and proceed to do the work 
on their own. Most enjoy their parents’ trust and confi- 
dence as far as working independently goes. They spend 
more time on school work at home, and concentrate on 
their work while doing assignments. Parents of ASUAs, 
and children themselves, in contrast, are less likely to 
exhibit the behaviors described above. 
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The present study is part of a larger research pro- 
gram designed to ascertain the variables, and ultimately, 





some of the principles which modify children’s behavior 
and motivation in a school classroom setting. The teach- 
er’s influence is one of these variables. It is also known 
that peer groups hold a significant role in a child’s learn- 
ing behavior. For these reasons, children in two pairs 

of sixth-grade classrooms were compared for differences 
in Social Interaction, Independent Behavior, and. Industry 
in respect to two different seating arrangements. These 
two seating arrangements--Sociometric Choice and Al- 
ternate Sex--seem the most important contrasts at grade 
six, since at this level there is the strongest evidence of 
“sex-cleavage”--where children’s social needs are met 
almost exclusively by members of their own sex. Ob- 
servation measures were made by the Social Interaction, 
Independent Behavior, and Industry Scale--a systematic 
observation technique, newly developed for this study. 

The writer was confronted with a two-fold problem in 
his study: (1) to determine the effect of two different seat- 
ing arrangements on these variables for sixth-grade chil- 
dren; and (2) to develop a simple and reliable observation 
technique for these purposes. Relevant research was 
reviewed from the areas of Education, Psychology, and 
Sociology: social interaction; seating arrangement; socio- 
metry; observation and category systems, etc. Recently 
social interaction research has been developing and hy- 
potheses generated so that there may be more careful 
measurement and further understanding of principles in- 
volved, but this has not much involved the elementary 
school setting. Observation of behavior in naturalistic 
situations seems a direct approach, but it is not a simple 
undertaking, e.g., careful consideration must be given to 
theory, category systems, observation devices, sampling, 
reliability, validity, effect of observers, etc., the quality 
of which necessarily determines the usefulness of the data. 

Two pilot studies served as testing ground for the de- 
velopment of the observation scale and the main study 
which followed. Sixty-seven children from four sixth- 
grade classrooms were used in the main study. These 
were two pairs of classes in different elementary school 
districts, each pair judged by the administrators and their 
teachers to be well-adjusted groups and as comparable as 
possible in terms of the distribution of children’s abilities 
and social background. After an initial orientation by the 
teacher, each class was seated first in a random arrange- 
ment for six weeks and then in an experimental one. The 
first two weeks in each arrangement were without obser- 
vation in order to assure greater stability of interaction 
within groups when observations were presented in each 
school. Classrooms and children were observed sys- 
tematically and for uniform periods of time. Each of these 
children in all four experimental classrooms was observed 
24 minutes in all--eight sessions of three-minutes dura- 
tion per session. Consecutive observations of children 
were independent of one another and made in a different 
and random order each day. The observation device was 
a 15-second, timed-flash mechanism, which allowed the 
observer to keep his eyes on the children except for making 
the necessary notations. 

Statistical analysis of the data utilized difference 
scores for each individual between random and experi- 
mental conditions. The significances of the difference 
between mean changes of groups, e.g., Sociometric Choice 
and Alternate Sex, were then tested in terms of experi- 
mental hypotheses, derived from theory and study of the 
empirical data of the pilot study. 
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The results were as follows: In general, the findings 
support the writer’s proposition that physical seating ar- 
rangement does have a significant and differential effect 
on Classroom behavior: Social Interaction and Independent 
Behavior were affected by the physical seating arrange- 
ments of Sociometric Choice and Alternate Sex. Industry, 
however, remained unchange” ~"ith the different seating 
arrangements. 

When children were seated by others of their choice-- 
in Sociometric Choice arrangement--they showed signifi- 
cantly greater Social Interaction and tended to show less 
Independent Behavior, but they did not change in their 
work-oriented behavior, i.e., Industry. No significant 
difference was found in Industry between the two arrange- 
ments. With the exception of a significant increase in 
Social Interaction for boys in this arrangement, no signifi- 
cant differences between sexes were found. In general, 
boys tended to interact more in this arrangement than did 
girls and tended to show less Independent Behavior. On 
the other hand, girls tended to show greater Industry in 
this arrangement, and to show greater Industry than did 
boys. The writer attributes these trends to the general 
development of their socially-expected, i.e., “sex-typed” 
behavior at this level: boys are generally more out-going, 
restless and mischievous; while girls are generally more 
docile, quiet, and conforming in the classroom setting. 

When children were seated by Alternate Sex--separated 
from others of their choice--they tended to show less 
Social Interaction, and did show significantly more Inde- 
pendent Behavior. However, there was no significant dif- 
ference in Industry between the two arrangements. Fur- 
ther, no significant differences between sexes were found. 
However, boys tended to show a greater increase in Inde- 
pendent Behavior in this arrangement than did girls. The 
writer hypothesizes that girls, in terms of their “sex- 
typed” behavior, were able to rely more on the teacher for 
satisfaction of their social needs, when peer channels for 
this satisfaction were closed to them; and, as a result, 
they did not show as much self-reliance in this situation 
as did boys. 

Some practical applications of these findings are evi- 
denced in terms of some if. . . , then formulations. For 
example, if more social interaction is desired, then seat 
children by others of their choice. By contrast, if more 
self-reliance is desired, then separate these children from 
others of their choice. In either case, the time they spend 
working is not affected. Since children need to develop 
social skills as well as to become self-reliant, it seems 
reasonable that they be allowed to learn appropriately in 
each of these arrangements. Thus, the immediate environ- 
ment becomes a part of the planned curriculum, facilitating 
its goals, rather than goal-conflicting as it otherwise 
may be. 

The present study, the first to investigate the relation 
of these variables, i.e., Social Interaction, Independent 
Behavior, and Industry, to immediate physical-social en- 
vironment, offers some further light on the behavior of 
sixth-grade children, at least of middle socioeconomic 
levels in a western urban society. Generalization beyond 
this will need to be delayed until further studies have been 
made, representing other variations: age, socioeconomic 
level, ethnic origin, ability level and the like. Considera- 
tions for further research include relation among the 
present variables and (1) the appropriateness, efficiency, 
and quality of one’s work; (2) social or other behavior in 









































different situations inside, and outside of the classroom; 
and (3) social and emotional adjustment. Ultimately, 
these kinds of data will help us better understand the de- 
velopment and normal processes of interrelating with 
other people. Implications obviously go beyond class- 
room teaching and teacher-training programs into fields 
such as child development and mental health. 
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(Order No. 61-4528) 


Arthur Dick Barfield, Jr., Ed.D. 
University of Virginia, 1961 


This study dealt with the problems faced by first-year 
science teachers in Virginia public schools and the help 
received by these teachers on the job. The purposes of the 
study were to determine: (1) the type and extent of help 
needed by beginning science teachers during their first 
semester of teaching; (2) the kind and amount of help and 
in-service education made available to these teachers 
during their first semester of teaching science; and (3) the 
positions held by persons (superintendent, director of in- 
struction, principal, supervisors of instruction, science 
department head, experienced science teacher) who were 
available for assistance. In addition, an effort was made 
to determine whether there were any delegation of respon- 
sibility to definite persons for providing. helpand in-service 
training to first year science teachers. 

The study was concerned with all first-year science 
teachers, grades 8-12, who were in the first semester of 
their first year of science teaching in Virginia public 
schools during the 1958-59 session. Included also were 
all administrative personnel who were involved in the 
supervision of these beginning teachers. Personnel in- 
cluded were superintendents, directors of instruction, 
principals, supervisors of instruction, and science de- 
partment heads. 

The data were collected through two questionnaires. 

A seven-page instrument was mailed to 154 beginning sci- 
ence teachers and 131, or 85 percent, returned it. Athree- 
page questionnaire was mailed to 334 supervisors and 

282, or 84 percent, returned the instrument. 

The main conclusions of the study were as follows: 

1. Many of Virginia’s first-year science teachers are 
required to teach subjects in which they are not sufficiently 








trained. Training in the field of science on the average 
was composed of approximately sixteen semester hours in 
biology, eleven in chemistry, and six in physics. The 
study showed that only 29.8 percent of the beginning sci- 
ence teachers majored in biology, 17.4 percent in chem- 
istry, and .8 percent in physics. 

2. The study points out the need of new science teach- 
ers for further training in ‘in methods of of teaching. The ma- 

















jority o of new science teachers needed either “a little” or 
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“much” help in such areas as locating audio-visual aids, 
community resources, special materials for pupil science 
projects, and other instructional materials. In addition, 
considerable help was needed in the areas of evaluation, 
techniques of teaching, organizing units of work in science, 
and improvising home-made science equipment. 

3. Many beginning science teachers apparently begin 
their science teaching careers without help in problem 
areas of teaching and in-service training. The majority of 
new science teachers were of the opinion that no one was 
helping them in problem areas of science teaching. In 
addition, an almost equal number felt that no one had been 
assigned responsibility for in-service education activities. 

4. It is apparent that first-year science teachers pre- 
fer that help and in-service assistance come from their 
experienced co-workers and science department heads 
rather than from superintendents, directors of instruction, 
supervisors of instruction, and principals. The largest 
number of beginning science teachers said that help should 
come from their fellow experienced teachers and science 
department heads. These teachers realized more help 
from activities which brought them and their experienced 
co-workers together in problem solving experiences. Most 
help was gained from visiting science classes of experi- 
enced science teachers, and from working with experienced 
science teachers assigned to help them with problems. 

5. Apparently many school officials have not outlined 
clearly the responsibilities of supervisory persons for 
providing help and in-service training to first-year science 
teachers. Data revealed a wide difference of opinion be- 
tween supervisors and new science teachers with regard 
to help provided in problem areas and responsibility for 
carrying out in-service education activities. 

The following recommendations were made: 

1. First-year science teachers should be assigned, 
when ever possible, to that field of science in which they 
are best prepared. 

2. Additional preparation in science subject matter and 
methods of teaching should be encouraged through summer 
schools, institutes, extension courses, and professional 
libraries containing up-to-date science journals, bulletins, 
textbooks, and periodicals. 

3. School officials should increase those in-service 
activities which tend to create good working relationships 
between first-year science teachers and experienced work- 
ers in the field, and maintain flexibility in the newteachers’ 
schedules of classes so that they may be freed periodically 
to observe skilled science teachers at work in their school 
and other schools of the community. 

4. School officials should select to act as supervising 
teachers science teachers who have demonstrated their 
teaching abilities. These teachers should be freed from 
teaching obligations for at least one period each day to 
work with the beginning teachers. The new teachers should 
be acquainted with their supervising teachers prior to the 
opening of school, preferably during the orientation period. 

5. Finally, in assigning responsibility for other in- 
service activities designed to assist beginning science 
teachers school officials should make certain that each 
supervisor understands clearly his responsibility in the 
in-service education program. Likewise, each first-year 
teacher should be told, prior to the opening of school, which 
supervisors have responsibility for each in-service activity. 

Microfilm $2.75; Xerox $5.60. 115 pages. 






































A STUDY OF THE VOCABULARY LOAD 
OF GEOGRAPHY OF MANY LANDS, 
AN ALABAMA STATE-ADOPTED 
TEXT FOR THE FOURTH GRADE, 


(Order No. 61-4233) 


Mary Tom Berry, Ph.D. 
University of Alabama, 1961 





The problem was to analyze and determine the vocabu- 
lary of Geography of Many Lands, an Alabama state-adopted 
text for the fourth grade. Supplementary problems were: 
(1) To determine a master list of every word variant in 
extensive sample of each chapter of the textbook; (2) To 
determine the frequency of use for words in the master 
list; (3) To compare the vocabulary of this book with stand- 
ard word lists; (4) To apply certain reading formulas in 
order to determine the grade level (s) of difficulty; and 
(5) To compare the results of applying different readability 
checks to the same material. 

The investigation included (1) a survey of related liter- 
ature and research; (2) a word-by-word examination of 
the vocabulary content of uniform samplings of 5,153 run- 
ning words each taken from the nine chapters of Geography 
of Many Lands, or a total of 46,377 running words; com- 
parison of these vocabulary samplings with Dolch’s First 
Thousand Words for Children’s Reading, Dolch’s Basic 
Sight Vocabulary of 220 Words, Dale’s 3,000 Familiar 
Words, Clarence E. Stone’s Revision of the Dale List of 
769 Easy Words, and Luella Cole’s Handbook of Technical 
Vocabulary; and the application of the Dolch Graded Read- 
ing Difficulty formula, the Dale-Chall Formula for Pre- 
dicting Readability, and the Spache Formula for Predicting 
Readability. 








Findings. The findings of this study show: (1) that 
there are 3,026 different words found in the sampling and 
an estimated 4,698 different words in the total text; (2) that 
the number of different words, when compared to different 
words used in eleven basal reading series, is more than 
twice the vocabulary load of the average fourth grade 
reader; (3) that the vocabulary of the different chapters 
vary widely; (4) that certain textbook chapters impose a 
considerably higher proportion of new words; (5) that the 
sampling of 46,377 running words comprises sixty per 
cent of the total 76,511 words of the geography text, (6) that 
in comparing the number of new words used once in the 
entire sample with the total different words, one third of 
the words appear only once, and approximately 17,000 
estimated words are used once for the entire book; (7) that 
in the running text, two to three words (2.5%) out of every 
hundred appear only once; and (8) that one out of every 
twenty different words is a proper name. 

Comparison of the master list to certain standard word 
lists show that (1) seventy-five per cent of the different 
words appear on Dale’s List of 3,000 Familiar Words; 

(2) nearly one-half (45.6%) appear in Dolch’s First Thou- 
sand Words; (3) Dolch’s Basic Sight Vocabulary of 220 
words represents only seven per cent of the different words 
but sixty per cent of the running words in this text; (4) one 
out of every twenty words is a technical geography term; 
and (5) more than one-fourth of the total running words 
are found on Stone’s Revision of Dale’s 769 Easy Words. 
Application of readability formulas place the geography 
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text at the following grade levels: Dolch, “easy” fifth 
grade level; Dale-Chall, “middle” fourth grade level; 
Spache “middle” third grade level. 


Conclusions: (1) The findings of this study support the 
assumption that the vocabulary load that this representa- 
tive geography textbook is relatively heavy for the average 
fourth grade reader. (2) Since the child’s ability to read 
content materials is largely dependent on the words he 
knows, a functional sight-vocabulary, such as those pro- 
vided by standard word lists, is highly significant as a 
reading aid. (3) Reading difficulty formulas provide one 
way of estimating the difficulty of content textbooks, but 
they do not take into account the specific problems which 
a content field, such as geography, impose. No formula 
takes into account the difficulty of proper names or tech- 
nicalterms. Microfilm $3.65; Xerox $12.85. 284 pages. 





GRAPHIC ARTS PROGRAMS FOR COLLEGES 
PREPARING INDUSTRIAL ARTS TEACHERS 
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Chairman: Professor Olson 


The study was designed to investigate existing college 
technical curricula for prospective graphic arts teachers, 
the relationship of college programs to practices in in- 
dustry, and the recommendations concerning college pro- 
grams by leaders in education and industry. 

Parallel questionnaires were distributed to 83 profes- 
sors in colleges which prepare graphic arts teachers and 
to 90 selected leaders in the graphic arts industry. Specific 
areas of inquiry were (1) manipulative activities, (2) infor- 
mational topics, (3) equipment appropriate for instruction, 
and (4) the place of work experience in the preparation of 
graphic arts teachers. 


FINDINGS. (1) Eight manipulative activities were rec- ~ 


ommended for more widespread inclusion in college 
courses: machine composition of metallic type; automatic 
platen press makeready and operation; automatic cylinder 
press makeready, operation, and maintenance; advanced 
stripping; reproduction camera; automatic folder op- 
eration; photography; and direct image platemaking. 

(2) A number of informational topics were recommended 
for broader inclusion in college programs: color separa- 
tion for printing plates, and estimating; scheduling pro- 
duction, production control, cost finding, and pricing; man- 
agement organization; layout and design of business forms; 
photographs in layout and design; history of relief, plano- 
graphic, and screen-process printing and of bookbinding; 
manufacture of paper and printing ink; labor organizations 
and employment in the printing industry; and development 
and status of the industry. (3) Equipment facilities recom- 
mended but not commonly found in college programs in- 
cluded trimmer saw; line casting machine; automatic 
platen press; automatic cylinder press to 14x20; contact 
screens; arc lamp; power paper cutter; automatic folder; 
copying camera to size 16x20, equipped for color; ruled 





glass screens; drafting table; and lettering devices. 

(4) Work experience was recommended for prospective 
graphic arts teachers. A substantial majority of the 
leaders in industry indicated that they would cooperate 

in providing work experience opportunities for prospective 
teachers. 


CONCLUSIONS. (1) College programs designed to 
prepare graphic arts teachers are most likely to meet the 
criteria established for this study when at least one full- 
time professor teaches graphic arts, when the equipment 
recommended here is available for instruction, and when 
students are offered a concentration of work in graphic 
arts. (2) Colleges with a small enrollment have a serious 
problem in providing equipment facilities and course of- 
ferings adequate for the preparation of graphic arts teach- 
ers. (3) A general course in graphic arts is desirable for 
all industry arts majors. (4) Deficiencies noted in pro- 
grams in colleges which employ a full-time graphic arts 
professor parallel a lack of appropriate equipment to 
implement instruction. (5) College programs in graphic 
arts could be strengthened by placing greater emphasis 
on certain topics of related information. 


RECOMMENDATIONS. (1) Those responsible for im- 
proving standards of graphic arts instruction in teacher 
training institutions should take into consideration the 
criteria established in this study. (2) Primary efforts in 
improving graphic arts programs should be directed to the 
manipulative activities, areas of related information, and 
equipment facilities which received strong endorsement 
here but were found infrequently in today’s college pro- 
grams. (3) Work experience is recommended for prospec- 
tive graphic arts teachers. (4) The International Graphic 
Arts Education Association should serve as a coordinating 
center to provide information and to promote work expe- 
rience opportunities for prospective graphic arts teachers. 
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THE PREDICTION OF THREE MAJOR 
DIMENSIONS OF TEACHER BEHAVIOR 
FOR STUDENT TEACHERS 
IN MUSIC EDUCATION 


(Order No. 61-4285) 


Walter Boleslav Duda, Ed.D. 
University of Illinois, 1961 


This study is concerned with the problem of predicting 
for student teachers in Music Education these major di- 
mensions of Teacher Behavior: 


Dimension X (friendly, understanding versus aloof, 
egocentric, restricted), 


Dimension Y (responsible, businesslike, systematic 
versus evading, unplanned, slip- 
shod), 


Dimension Z (stimulating, imaginative, surgent versus 
dull, routine). 


A survey of research has indicated a lack of musical 
items critical to the effectiveness of the music teacher. 
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It appears that for all teaching situations possessing some 
uniformity in teaching purposes and in teacher functions 
that there is a core of teacher behaviors critical to opti- 
mum learning. This study assumes that critical teacher 
behaviors are observable and assessable and that they 
have their antecedents in the student teacher’s basic per- 
sonality structure. 

The criterion measure selected for making assess- 
ments was the Classroom Observation Record and Glossary 
developed by D. G. Ryans and others as a part of the 
Teacher Characteristics Study. Twenty-two bipolar di- 
mensions of Teacher Behavior are described in the 
Glossary. Factor analyses of criterion data made possible 
a criterion measure for use at the elementary and second- 
ary school levels to distinguish three major dimensions 
of Teacher Behavior. 

The subjects were one hundred student teachers in 
Music Education at the University of Illinois. Assess- 
ments of Teacher Behaviors were made by college super- 
visors and co-operating teachers at the elementary and 
secondary school levels. There were two tofour observers 
for each level. A subscript one (elementary) or a two 
(secondary) after a dimension of Teacher Behavior indi- 
cates the level at which observations were made. 

Discussion shows the relevance of selected aspects of 
personality to Teacher Behaviors. Attributes of student 
teachers, with measures accepted as appropriate for col- 
lecting data, follow: 








1. Achievement 
a. Grade Averages in 


1) Music Theory and Music Literature, 
2) Applied Music, 

3) Education and Psychology, 

4) Over-all Grade Averages; 


b. Aliferis Music Achievement Test. 





2. Interests 
a. Strong Vocational Interest Blank on the 





1) Musician scale, 
2) Music Teacher scale, 
3) Masculinity-femininity scale. 
3. Attitudes 
a. Minnesota Teacher Attitude Inventory. 





4. Temperament and Adjustment 


a. Minnesota Multiphasic Personality Inventory, 





b. Music Preference Personality Test. 





Criterion relevance was established on rational grounds 
through an analysis of pertinent literature. The thorough- 
ness of construction procedures, the method of making 
assessments, the qualifications of the observers and their 
instruction in the use of the criterion measure, contributed 
objectivity to the collected data. Item analyses substanti- 
ated the internal consistency of the criterion measure. 
Estimates of the reliability of the observations, using 
analysis of variance techniques, are X, (r=.656), Y, 
(r=.768), Z, (r=.780), X, (r=.809), Y, (r=.851), and Z, 
(r=.773). 

The lack of statistical difference between the means of 





observed Teacher Behaviors indicates that they are not 
critically affected by the level of the teaching situation. 
The restricted range of pupil ratings (on a modified form 
of the Purdue Rating Scale for Instruction), correlated 


_with adult observations, depressed the validity coefficients. 


Measures, having zero-order correlations significant 
from zero at the five per cent level, were assembled by 
the Wherry-Doolittle Method to predict: 


X, -- Strong MF, Aliferis Rhythm, MMPI-Pd, Music 
Preference Factor Seven. 


Y, -- Over-all Grade, Strong Teacher, Aliferis Har- 
money, Music Preference Factor Three. 


Z, -- Over-all Grade, Aliferis Harmony, MMPI-Hy, 
Music Preference Factor Seven. 


X, -- Over-all Grade, Music Preference Factor Eight, 
Aliferis Melody, MTAI. 


Y, -- Over-all Grade, Strong Teacher, Aliferis Rhythm, 
Aliferis Melody. 


Z,-- Over-all Grade, Aliferis Rhythm, Aliferis Melody, 
MTAI. 


The batteries for predicting the following dimensions 
of Teacher Behavior have Multiple R’s significant at the 
one per cent level and account for the percentage of vari- 
ance shown in the parentheses: Y, (23%), Z, (15%), Y2 
(30%), Z, (24%). The multiple R to predict X , (9.6%) is 
significant at the five per cent level; to predict X , (7.9%) 
it fails to be statistically significant. Over-all grades 
account for the largest percentages of variance. 

Microfilm $2.75; Xerox $9.25. 201 pages. 


A STUDY AND EVALUATION OF AN 
IN-SERVICE TRAINING CLASS IN MUSIC 
FOR ELEMENTARY TEACHERS 
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Robert Byron Glasgow, Ed.D. 
University of Oregon, 1961 


Adviser: Robert E. Nye 


This study considered the general problem of in- 
service education in music for elementary teachers. The 
specific problem concerned one method of helping teachers 
gain minimum adequate competency in the basic skills 
necessary to teach classroom music. 

Fifty-two Lane County, Oregon classroom teachers 
who were deficient in music were given twelve weeks of 
instruction in music fundamentals. The progress of this 
experimental group was measured by a test, “Inventory of 
Basic Skills in Music,” Forms “A” and “B,” constructed 
by the experimenter. 

A control group, consisting of teachers rated by their 
music consultant as being highly competent in teaching 
classroom music, was also tested. The “t” statistic was 
used to test for significance. A highly significant differ- 
ence at the 5 per cent level of confidence was shown be- 
tween the two groups at the beginning of the instruction 
(null hypothesis rejected). Comparison of test scores of 
the two groups at the completion of training still showed 
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a significant difference at the 5 per cent level of confi- 
dence, (null hypothesis rejected), but revealed considerable 
achievement approaching the point of no significant dif- 
ference. 

A questionnaire, “Personal Evaluation of Musical Abil- 
ity and Experience,” completed by both groups, provided 
information for further comparison. Analysis of this data 
confirmed that the control group was highly superior in 
home musical background; childhood musical experiences; 
private study in music; elementary, high school, and col- 
lege training in music; general interest in musical ac- 
tivities; participation in musical organizations; and con- 
fidence in ability in music. 

General conclusions of the study were as follows: 


1. Since many teachers do not achieve competence in 
music during their pre-service education, in-service 
training is necessary to make it possible for chil- 
dren to receive a normal sequence of activities in 
general music during their elementary school years. 


. Teachers who have had improper or inadequate 
training in music can be helped to achieve adequate 
competence through classes of applied music funda- 
mentals of the type organized for this study. Such 
classes should be based on the essential skills and 
knowledge needed to teach elementary classroom 
music as outlined by research studies in the field. 


. Achieving skill in a few basic areas in music helps 
to erase long-standing fears and stimulates interest 
and the desire to continue learning more about 
music. Microfilm $2.75; Xerox $6.80. 145 pages. 


A STUDY OF THE PROBLEMS OF 
BEGINNING TEACHERS IN SELECTED 
SECONDARY SCHOOLS OF MISSISSIPPI 
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James Wendell Grantham, Ph.D. 
Indiana University, 1961 


Chairman: Dr. Maurice A. McGlasson 


The Problem 


It is the purpose of this study to examine the difficulties 
encountered by beginning teachers in selected secondary 
schools of Mississippi, as seen by the teachers and as 
seen by principals. This study seeks answers to such 
questions as these: (1) What difficulties do beginning 
teachers encounter most frequently? (2) Among the dif- 
ficulties encountered, which ones are most s r:ous and 
most persistent? (3) Do principals and teachers recognize 
the same kinds of difficulties? (4) Do such things as ex- 
perience, placement, sex, or teaching field affect the inci- 
dence of teacher difficulties ? 


Methodology 


Secondary Education Graduates of three state sup- 
ported public colleges, Alcorn A and M College, Jackson 
State College, and Mississippi Vocational College who 





completed work for their degrees in 1957, 1958, and 1959 
were the subjects contacted. 

Information relative to student teaching marks, grade 
point averages, and major teaching field was secured from 
the college records by the investigator. A questionnaire 
was used to collect information from beginning teachers 
and principals of the schools in which they worked. Prior 
to use in the main study the questionnaire was used in a 
pilot study with 25 graduates of Tougaloo Southern Chris- 
tian College. 

The questionnaire was divided into four categories of 
difficulties as follows: Category I, Problems of Pupil- 
Teacher Relationship, Category Il, Problems Involving 
Relationships Between Teachers, Category II, Problems 
Involving Relationships Between Teacher and Principal, 
and Category IV, Problems Involving Relationships of 
Teacher and Community. 


Findings 


Beginning teachers reported 1,474 difficulties, of which 
877 or 59.5 per cent were in Category I. Principals re- 
ported 273 difficulties for beginning teachers, of which 
152 or 55.6 per cent were in Category I. 

The difficulties most frequently reported by beginning 
teachers were, in the descending order of their frequen- 
cies, (1) individual differences, (2) pupil motivation, 
(3) pupils need of help on how to study, (4) shortage of 
library facilities, (5) disciplinary problems, (6) measuring 
pupil growth, and (7) shortage of instructional supplies. 
From 65 to 73 per cent of all the respondents reported 
difficulties in these areas. 

There were only minor differences in the difficulties 
reported by men teachers and those reported by women 
teachers. 

The difficulties of beginning teachers reported most 
frequently by principals were, in the descending order of 
their frequencies, (1) disciplinary problems, (2) difficul- 
ties in handling subject matter, (3) difficulties with per- 
sonal attitude toward pupils, (4) failure to cooperate with 
civic and religious groups, and (5) pupil-teacher planning. 


Conclusions 


Beginning teachers encounter a wide variety of diffi- 
culties, but they encounter most difficulties in connection 
with the instructional program. Teachers report relatively 
few difficulties in connection with their relationships with 
principals and their relationship with the community. Be- 
ginning teachers and principals are not in agreement as to 
the type and frequency of difficulties encountered by be- 
ginning teachers. Difficulties changed little in type and 
seriousness from first-year to third year teachers. Fre- 
quency, persistency and seriousness were closely related 
in difficulties reported. 
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AN EXTENDED READING READINESS 
PROGRAM FOR A SELECTED GROUP 
IN THE FIRST GRADE 


(Order No. 61-4037) 


Leta Maxine Mann, Ph.D. 
State University of Iowa, 1961 


Chairman: Dr. Louise Beltramo 


The primary purpose of this study was to develop and 
evaluate the effectiveness of an extended reading readiness 
program for immature pupils in the first grade. A sec- 
ondary purpose was to attempt to assess the attitudes of 
pupils participating in the program as well as the reactions 
of parents, peers, and teachers. 

One hundred three first grade pupils in the Public 
Schools of Clinton, Iowa, participated in the comparative 
study. Selection of subjects, 48 experimental and 55 con- 
trol, was based on performance on the Harrison-Stroud 
Reading Readiness Profiles administered in kindergarten. 

Seventy-four lessons with instructional aids and inde- 
pendent activity materials were constructed by the writer. 
This instructional program was carried on with the experi- 
mental group through the first semester of the 1960--1961 
academic year. 

Five criterion tests were administered during the 
course of the study: the Harrison-Stroud Reading Readi- 
ness Profiles administered at mid-semester; the Harrison- 
Stroud Reading Readiness Profiles, a learning-rate test, 
and the Reading Readiness Listening Test, all adminis- 
tered at the end of the semester; the Gates Primary Read- 
ing Test administered near the end of the school year. 
Informal devices were employed for obtaining information 
relative to attitudes and work habits. Some of the conclu- 
sions drawn from the data thus obtained are: 


1. Differences between means in readiness skills at 
mid-semester generally favored the control group 
although only one subtest, using context and auditory 
clues, showed a statistically significant difference. 


. Differences between means in readiness skills at 
the end of the semester generally favored the ex- 
perimental group although there were no significant 
differences favoring either group. 


. Differences between means in reading achievement 
near the end of April (after six months’ reading 
instruction for the control group and three months’ 
instruction for the experimental group) were in 
favor of the control group. Differences in sentence 
reading and in paragraph reading were significant. 


. The range in reader placement at the time of final 
testing was wider for the control group. According 
to reader placement, there appeared to be some 
indication of more rapid rate of progress for a 
majority of the pupils in the experimental group. 


. Teachers were able to use a variety of instructional 
materials at the readiness level without dependence 
upon a single textbook. 


. Attitudes of parents toward the program were gen- 
erally passive. Attitudes of other pupils toward 
the readiness group, while negative in the beginning, 
appeared to change gradually when it became evident 





that these pupils were successful in their pre- 
reading and beginning reading efforts. These 
positive attitudes seemed to be reflected in pupils’ 
attitudes toward themselves and to some extent in 
teachers’ attitudes toward them. 


. Case studies of a sampling of subjects seemed to 
indicate generally more positive attitudes toward 
the reading situation and better work habits for the 
experimental group. Pupils in both instructional 
settings seemed to be aware of variability among 
groups and desired to identify themselves with a 
higher group. 


From teacher evaluations of instructional materials it 
was recommended that non-textbook type procedures in- 
volving problem-solving and critical thinking be used at 
the readiness level. 

It was also recommended that teachers be encouraged, 
through an in-service program, to develop their own mate- 
rials similar to those used in the experimental program. 

It was further suggested that this comparative study, 
both of reading achievement and attitudes related to read- 
ing, be continued with these pupils through the primary 
grades. Microfilm $6.65; Xerox $23.65. 524 pages. 


AN EVALUATION OF SELECTED 
GRADUATES OF A SECONDARY 
TEACHER EDUCATION PROGRAM 


(Order No. 61-3822) 


Jack Lee Nelson, Ed.D. 
University of Southern California, 1961 


Chairman: Professor Cannon 


This was a study of graduates of the professional pro- 
gram for the preparation of secondary teachers at the Los 
Angeles State College. 

Following a review of related literature, a status study 
questionnaire was designed and mailed to 237 persons who 
had obtained California General Secondary Credentials 
through the college during 1957 and 1958. The 195 re- 
spondents were divided into teaching and nonteaching 
groups. Each member of the teaching group was evaluated 
by his direct supervisor. A sampling of the English and/or 
social studies teachers who were employed in the Los 
Angeles City Schools was selected for evaluation by college 
observers. The instruments used in the supervisors’ and 
the observers’ evaluations were developed in an earlier 
New York study and were used by permission of the Uni- 
versity of the State of New York. 


FINDINGS, (1) Eighty-eight per cent of the respond- 
ents were employed as teachers at the time of the study. 
(2) Over one half of the teachers were employed in the 
Los Angeles City Schools, while one third more were em- 
ployed in districts in the Los Angeles metropolitan area. 
(3) Almost one half reported teaching one or more classes 
in the field of English. (4) Almost one half of the teachers 
were teaching in the field of their declared major only. 

(5) Over 90 per cent of the teachers reported completion 
of course work beyond the credential requirements (6) In 
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general, supervisors rated the teachers as strong in knowl- 
edge of subject and in loyalty to staff. (7) Areas rated 
weak by supervisors included participation in community 
activities and evidence of leadership. (8) The college ob- 
servers’ ratings of English and/or social studies teachers 
indicated that, in general, the strong areas included pupil 
participation in class activities and pupil self-discipline. 
(9) Weak areas, as rated by the observers, included bulletin 
board displays and summarization of course work. (10) In 
ratings of the teachers’ over-all teaching effectiveness in 
comparison with other teachers of similar experience, 
supervisors marked almost 90 per cent of the teachers as 
above average or higher. (11) College observers, on the 
over-all teacher effectiveness scale, rated three fourths 

of the teachers above average or higher. (12) Comparisons 
between ratings of teachers obtained in the New York study 
and in this study showed that the New York teachers were 
rated higher in participation in community activities and 
the California teachers were rated higher in class control 
and pupil results. 


CONCLUSIONS. (1) The majority of graduates of the 
secondary teacher education program at Los Angeles State 
College remain in the Los Angeles area for employment 
as teachers. (2) most of the graduates continue advanced 
course work beyond that required for the credential. 

(3) Los Angeles State College secondary school teachers 
are rated above average or better by supervisors and ob- 
servers in the majority of instances. (4) The teaching 
alumni, in general, exhibit weaknesses in the areas of 
participation in community activities and demonstration of 
leadership. (5) There was a general tendency for all rat- 
ers in the study to rate the teacher in the higher categories 
on the instruments. 


RECOMMENDATIONS. (1) Los Angeles State College 
would be justified in maintaining a close working relation- 
ship with school districts in the Los Angeles metropolitan 
area. (2) Continuing, periodic follow-up studies should be 
developed to secure additional information on graduates of 
the program and to enhance the quality of relations be- 
tween the college and its alumni. (3) The Secondary Edu- 
cation Department of the college should continue its policy 
of requiring methods course work and student teaching 
assignments in both major and minor teaching fields. 

Microfilm $2.75; Xerox $7.60. 163 pages. 
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PURPOSES 


The purposes of this study were (1) to analyze and 
evaluate the Auburn Educational Television Project in 





General Science as a television approach to the training 
an’ assistance of junior high school teachers, and (2) to 
recommend directions which the Auburn School of Edu- 
cation could follow in further implementing the Project. 


PROCEDURES 


Eight specific steps involved in achieving the purposes 
of this study are summarized as follows: 

1. Four hypotheses were formulated. In summary, the 
investigator hypothesized that a general science teacher- 
improvement service could be established by a television 
research team and that public school teachers who utilized 
the service would aid in its evaluation by providing ac- 
counts of their own experiences with the service in local 
situations. 

2. A three-point program of television service was 
developed. The service consisted specifically of (a) in- 
school telecasts, (b) after-school telecasts, and (c) field 
conference assistance, continuously available from Sep- 
tember, 1959, through June, 1960. 

3. Efforts were made to involve teachers and adminis- 
trators in cooperative planning for use of the television 
service in Alabama public schools during the 1959-1960 
school term. 

4. Interpretation of feedback permitted continuous 
evaluation of the television service and provided for changes 
in telecast content and procedures. 

5. Conferences with individuals and with groups of 
teachers regarding the (a) use of television for instruc- 
tional improvement, and (b) cooperative participation 
through the Project to become more productive general 
science teachers were planned and conducted. 

6. A comprehensive evaluation of the Auburn Project 
was accomplished by deriving answers to eight specific 
criteria of evaluation that were based upon the stated 
hypotheses of this study. Evaluation personnel included 
the field conference worker, nineteen science teacher- 
trainees, and teachers, students, and administrators who 
were associated with the Project during the school term. 
Evaluation techniques and instruments included: (a) de- 
scriptive analysis, (b) field observations, (c) interviews, 
(d) questionnaires, and (e) rating scales. 

7. Evaluation personnel visited classrooms in various 
schools to determine (a) the impact of the three-point 
Auburn Project on specific classroom activities, and 
(b) evidences of professional assistance and specific items 
of instructional improvement achieved in local situations. 

8. On the basis of findings from the evaluation, a num- 
ber of recommendations were formulated to serve as guide 
lines for the School of Education in further implementing 
the Project. 


MAJOR FINDINGS OF THE STUDY 


1. The hypotheses upon which this study was based 
were reasonably supported by the Auburn Project in action 
during the 1959-1960 school term. This general conclu- 
sion was supported by the presentation of evidence of 
Project strengths and weaknesses in terms of its coopera- 
tive organization of personnel and its success in serving 
the needs of one hundred twenty-five teachers and more 
than 3,900 students in Alabama classrooms. The Project 
provided a variety of types of assistance to teachers and 
students who represented individually different local situa- 
tions. The telecasts were soundly structured. They were 
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based upon the Research Team’s practice of drawing from 
widely recognized science content and methods in order to 
develop telecasts designed to produce specific assistance 
that could be recognized and described by participating 
teachers. Thirty different strengths of the Project were 
recorded by participants. There were twenty-seven spe- 
cific types of action-research stimulated by the Project. 
Based on the following evidence, the Project may be said 
to have achieved its fundamental purposes of instructional 
improvement: (1) Seventy per cent of teachers felt that 
they had become better over-all teachers of general sci- 
ence. (2) Fifty-eight per cent felt that their general rela- 
tions with science students had improved. (3) Forty-five 
per cent felt that the television experience had resulted 

in changes in their methods of teaching. (4) Thirty-nine 
per cent felt that the experience had resulted in changes 
in their philosophies of teaching. 

2. The major strengths of the Auburn Project included: 

(a) the cooperative relationship that was established and 
maintained between the members of the Research Team and 
the various public school participants in the Auburn Proj- 
ect. This relationship was in keeping with (1) the national 
emphasis on cooperative research, and (2) the theory of 
the Auburn University Cooperative Program for Instruc- 
tional Improvement. 

(b) the Research Team’s cooperative relationship with 
six regional educational television chairmen and forty- 
seven members of leadership groups which represented 
various counties. 

(c) the expressed involvement and participation of 
one hundred twenty-five classroom teachers, teacher- 
principals, and administrators, and more than 3,900 stu- 
dents in local classrooms of Alabama. 

(d) the Project’s involvement of participants in evalua- 
tion. These participants expressed their feelings regarding 
the Project and its strengths and weaknesses in terms of 
its purposes. 

(e) the number, quality, and scheduling of telecasts 
during the year. A total of one hundred eighty in-school 
telecasts were offered. These were beamed directly to 
seventh, eighth, and ninth grades. These in-school tele- 
casts were supported by twice-weekly after-school tele- 
casts that were directed to the teachers themselves. 

(f) the geographical and school system coverage achieved 
by the Project. This study showed that 100 per cent of the 
counties were involved to some determined extent in plan- 
ning for Project services. A total of forty-four counties 
(65.7 per cent) provided specific types of participation or 
evaluation responses to Project efforts to involve all 
counties. 

(g) the numbers of teachers and students served by the 
Project during its first year as a three-man approach. It 
is significant that one hundred twenty-five viewing teachers 
responded to viewer inquiry and registration forms. The 
field conference worker conducted twenty-nine classroom 
observations in six counties, and Auburn University field 
evaluation personnel visited seventeen schools in twelve 
counties for Project evaluation purposes. 

(h) the organization of twenty television classroom sci- 
ence clubs which represented eleven counties. There were 
numerous reports of specific projects and activities which 
developed in response to the telecasts. Such responses 
reflected the achievement of a major ideal of the Project. 

(i) the general strengths of the telecasts, including 
such strengths as giving students and teachers ideas for 





performing demonstrations and experiments in the class- 
room, stimulating creative activities, giving help with 
current science developments, providing assistance with 
gifted pupils, presenting sources of supplementary reading 
materials, providing aid with slow pupils, and giving help 
with ideas for library books. 

(j) the number of evidences of specific action-research 
that were stimulated by the Project. A total of twenty- 
seven different examples of such research were submitted, 
with identified problems, hypotheses, steps taken, and out- 
comes stated. 

(k) the fact that the majority of teachers reported as- 
sistance from the Project in a variety of ways. 

(3) The major weaknesses of the Auburn Project in- 
cluded: 

(a) the Project’s limitations of personnel. The three- 
man research team was unable to consider to the desired 
extent the problems arising from field experiences and to 
offer a sufficiently productive personal follow-up to tele- 
casts in local situations. 

(b) the Project’s failure to provide any kind of tradi- 
tional inducement to teachers to enroll and carry out its 
projected philosophy. It was felt that greater numbers of 
teachers would have responded to Project efforts if tradi- 
tional credit for participation had been offered. 

(c) the fact that many schools were unable to schedule 
satisfactorily the telecast offerings. 

(d) the lack of sufficient numbers of television sets in 
some schools. 

(e) the unsatisfactory telecast reception in many differ- 
ent viewing situations. 

(f) the failure of the Project to achieve the desired 
number of teachers who viewed both in-school and after- 
school telecasts in a coordinated manner. 


RECOMMENDATIONS 


The major recommendations were: 

(1) Efforts should be made to continue the relationship 
of the Auburn Project with the Cooperative Program for 
Instructional Improvement. 

(2) The School of Education should consider the estab- 
lishment of an Office of Television Services to operate 
under the general supervision of the Director of Field 
Services of the School of Education. 

(3) The School of Education should provide a greater 
number of field personnel for the Auburn Project in order 
to satisfy demands made by teachers who use Project 
services. 

(4) The School of Education should secure additional 
funds to satisfy needs for equipment and supplies that are 
essential in preparing adequately for the telecasts. 

(5) The School of Education should undertake efforts 
to expand services of the Auburn Project to greater geo- 
graphical areas. 

(6) A significant part of summer school sessions should 
be devoted to a study of educational television. 

(7) Greater efforts should be made to bring before 
participants in local in-service groups the potentialities 
and accomplishments of the Auburn Project. 

(8) Improved techniques should be devised for deter- 
mining accurately the number of students and teachers 
actually being served by the Project. 

(9) Consideration should be given to the advisability of 
providing undergraduate or graduate credit for the teachers 
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who participate in the Auburn Project as a part of their 
in-service training. 

(10) The School of Education should investigate the prom- 
ise of closed-circuit television as a medium of instruction 
within the School of Education itself. 

(11) Specific attention should be given to developing on- 
campus pre-service training courses in television. 

(12) Attention should be given to the production of re- 
search publications and the achievement of national inter- 
pretation of the Auburn Project. 

(13) The School of Education should support extensive 
fundamental research to develop more effective evaluation 
instruments. 

(14) Attention should be given to the findings of this study 
in planning for future evaluation of the Auburn Project. 

Microfilm $4.60; Xerox $16.20. 359 pages. 
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The Problem 


The main problem of this study was to compare the 
speed and quality of handwriting of elementary school 
pupils in grades three, four, five, and six in public schools 
of Manila and Iowa. Such a study stemmed from a re- 
awakened interest in educational achievements. The chal- 
lenge of recent scientific and technological advances in 
other countries has led to an honest and frank reappraisal 
of school work in the fundamentals. People have become 
interested in knowing not only children’s progress in school 
but also how these achievements compare with those of 
children in other countries. Comparative studies tend to 
arouse interest in the problems of teaching and stimulate 
further studies that would improve instruction. 

The importance of handwriting in the elementary cur- 
riculum has long been recognized. It was one of the three 
R’s originally taught in the colonial schools of the United 
States. In the Philippines it was a part of the curriculum 
of pre-Spanish schools. When a system of public schools 
was authorized by Spain in 1863, calligraphy was one of 
the courses required for teachers of primary grades. 
Reading and writing in English were among the funda- 
mental subjects given much emphasis in elementary in- 
struction during the American regime. The UNESCO has 
given fundamental education an essential place and con- 
siders it as a starting point in the fight against illiteracy. 
The ability to write is one aspect of literacy and hand- 
writing as a school subject is universal. 





Procedure 


Data were obtained from ratings of handwriting speci- 
mens of pupils from grades three, four, five, and six in 
public elementary schools of Manila and Iowa. The same 
subjects provided specimens of handwriting done under 
usual as well as test conditions. The writer secured 12,144 
samples of handwriting, half of which were done under 
usual conditions and the other half done under test condi- 
tions, from eight randomly selected schools in Manila. 
From 22 Iowa schools, 8,056 handwriting samples were 
secured. Half of these were obtained under usual condi- 
tions and the remainder under test situation. A systematic 
sampling technique was used in selecting 3,922 samples 
from Manila and 4,390 samples from Iowa that were rated 
for this study. 

A jury of three trained raters independently evaluated 
the handwriting specimens for speed and quality, using 
Ayres’ Measuring Scale for Handwriting, “Gettysburg Edi- 
tion.” The average ratings were the bases for comparison 
in this study. To determine the reliability of the average 
ratings of the raters, the intra-class correlation formula 
recommended by Ebel was used. The indexes of reliability 
for each of the four grades in each country range from 
.77 to .93. 








Conclusions and Recommendations 
== 











Findings obtained from this study seem to indicate that 
growth in rate and quality of handwriting does not follow 
the same pattern. The rate of handwriting tends to im- 
prove steadily with increase in grade. This pronounced 
systematic increase from grade to grade was consistently 
found in the four grades of both groups. Improvement in 
quality, on the other hand, takes a different course. It 
increases very rapidly in the third grade, reaching its 
peak in the fourth grade in Manila and the fifth grade in 
Iowa, declining in the sixth grade in both instances. 

Under the specifications proposed in this study for ob- 
taining handwriting samples, children seem to write with 
better quality under usual situation. Several good writers 
showed some decline in quality when they wrote under test 
conditions. 

In both handwriting rate and quality, elementary pupils 
in grades three, four, five, and six in Manila show a su- 
periority 0. 2>r their Iowa counterparts; each group follow- 
ing their respective customary educational procedures. 
The handwriting quality means under test conditions in 


. Manila are: grade three, 40.1; grade four, 44.0; grade 


five, 42.8; and grade six, 40.1. In Iowa the corresponding 
means for each of the four grades are 28.3, 36.4, 37.9, 
and 37.8, respectively. The differences of the means in 
each of the four grades are significant at the .01 level of 
confidence. 

While this study seems to indicate that on the whole, 
the mean quality of handwriting for grades three, four, 
five, and six in both Manila and Iowa fall short of attaining 
Ayres norms for quality in each respective grade, one 
must look into the adequacy of the norms themselves. The 
accuracy of these norms, in terms of how realistic they 
are, needs to be investigated further. This study also indi- 
cates a definite need for the maintenance and improve- 
ment of handwriting in the elementary grades, especially 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 84% inches; the number of pages in the manuscript. Please order copies by number. 





EDUCATION 1525 





beyond the fourth grade. A curricular study that would 
consider how this need might be adequately met seems 
long overdue. Microfilm $2.75; Xerox $8.80. 195 pages. 
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Chairman: Professor Olson 


The purposes of this study were (1) to investigate en- 
roliment trends in subject matter areas for the past two 
years in California summer high schools, (2) to collect 
information of the types of courses offered and experi- 
mental programs undertaken during this same period, and 
(3) to establish basic procedures and practices to be 
recommended for use as guides for the curricular organi- 
zation of summer high schools. 

The data for current trends were collected from a re- 
view of the related literature, the current policies and 
practices information was obtained from 157 question- 
naires received from all summer high schools in Cali- 
fornia in 1959, and the evaluation of trends was obtained 
through the use of a select jury evaluation by forty-two 


summer school principals submitted on a check-list survey. 


Findings. (1) All subject areas showed an increase in 
enrollment over the previous year except music and phys- 
ical education. Mathematics courses attracted the largest 
enrollment; reading showed the greatest increase in per 
cent of enrollment. (2) The increase in summer school 
enrollment over the previous year was four times as great 
as the increase of the regular school enrollment during 
the same period. (3) Enrollment in mathematics, English, 
social studies, science, and languages accounted for 55 
per cent of the total enrollment. (4) All offerings were 
divided into three categories: (a) remedial courses en- 
rolled 39 per cent of the students; (b) 10 per cent were 
enrolled in classes designed to permit an earlier gradua- 
tion; (c) enrichment courses claimed over half of all stu- 
dents enrolled. (5) More-capable learners enrolled in 191 
courses in 84 school districts. (6) Seventy-five per cent 
of the school districts offered summer courses for credit. 
(7) The amount of credit awarded was so varied that no 
valid general comparison with regular school credit could 
be made. (8) Trends revealed by principals were placed 
in rank order by respondents. (9) Factors affecting in- 
creased enrollment were listed and analyzed. 


Conclusions. (1) A high school summer session is 
justified in any school district in California, regardless of 
size or geographical location. (2) The variety of courses 
offered depends upon the ability of staff members, needs 
of students, and physical facilities available. (3) Students 
can profit from courses which are designed to serve the 
purposes delineated by principals as prevailing trends. 

(4) Almost half of the secondary districts of California 
were maintaining summer schools in 1959. (5) These 
schools enrolled one student for every four who attended in 








the regular program. (6) Courses to enrich learnings for 
the more capable learner, experimental courses, and spe- 
cial seminars are justified as elective courses. (7) Reg- 
ular course credit is appropriately awarded for satisfac- 
tory completion of recognized, approved summer offerings. 
(8) A semester of credit should be awarded for classes 
meeting, as a minimum, two hours daily for seven weeks. 
(9) Driver instruction is appropriately offered during sum- 
mer school. (10) Prerequisites and course standards 
should be the same as those applied to courses offered in 
the regular school program. (11) There is little justifi- 
cation for courses designed to assist a student to make up 
a failing grade. 


Recommendations. (1) The California Administrative 
Code should contain an additional section delineating spe- 
cific requirements concerning secondary summer schools. 
(2) From principal’s responses twelve criteria for the 
evaluation of summer school curricula were developed. 

(3) Each school district should employ one or more of its 
regular counselors on the summer school staff. (4) Each 
principal should require a course of study for each sub- 
ject taught. (5) Special seminars and experimental courses 
designed for the more capable learner should be presented 
in summer schools. (6) Summer schools should provide 
opportunity for experimentation with new and revised in- 
structional methods. (7) All public facilities should be 
used to the maximum during the vacation period. 
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The purposes of this study were (1) to trace the his- 
torical development of industry-education cooperation, 

(2) to inquire into the theory of industry-education co- 
operation, (3) to describe certain industry-education ac- 
tivities, and (4) to develop principles of industry-education 
cooperation. 

The study was a historical analysis of the development 
of industry-education theory and practice. The materials 
examined consisted of minutes of meetings, correspond- 
ence, newsletters, conference proceedings, reports, bro- 
chures, books, speeches, and various other materials. 
Personal interviews were conducted with twenty key per- 
sons in selected companies and school systems partici- 
pating in cooperative programs to obtain additional factual 
information, to validate certain conclusions and recom- 
mendations encountered in the literature, and to secure 
individual judgments on questions pertinent to philosophy 
and scope of industry-education cooperation. Principles 
of industry-education cooperation were derived from the 
findings of the study. 
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Findings. Early cooperative activities involving in- 
dustry and secondary education date back to the 1920’s 
and 1930’s, and were designed to serve short-range ends. 
Early activities consisted largely of various companies 
developing printed teaching aids which were distributed 
to the schools. 

The philosophy of supporting cooperative activities for 
the long-range beneficial effect on the company gained 
acceptance largely after 1945. The relationship of the 
corporation to its community has evolved from an attitude 
of scrupulous disinterest in community affairs involving 
education to that of corporate citizen with community re- 
sponsibilities. Tax benefits for educational contributions, 
personnel needs, and a positive relation between the edu- 
cation of the consumer and corporate profits have con- 
tributed to industry’s recognition that its stake in public 
education is great. 

The activities of local industries and schools in spe- 
cific projects led to formulation of organizations to en- 
hance general industry-education cooperation. Such organ- 
izations as the industry-education councils usually spon- 
sored activities related most closely to school science and 
mathematics curricula for gifted students. Recently atten- 
tion has been given to the general education of all students 
in science and mathematics. 


Conclusions. Industry will expand its own educational 
activities and provide increasing assistance to schools. 
An increase in number and a broadening of scope of the 
industry-education councils are expected. A theory of 
comprehensive responsibility for public education has won 
considerable acceptance. 

The role of the industry-education council must be that 
of resource in implementing the schools’ instructional 





policy. The pairing of educational needs with industry 
resources is best accomplished by an industry-education 
council. The industry-education program should seek to 
provide instructional services to the school which are 
beyond the scope of regular tax-supported operations. 


Recommendations. Communications toward the im- 
provement of mutual understanding between industry and 
education need to be explored. Greater involvement of 
classroom teachers in industry-education planning must 
be effected. 

Studies of the educational effectiveness of specific 
industry-education activities should be made. Research 
into the relationship of the schools’ responsibility for 
education and industry’s responsibility for training is 
needed. A study should be made of the position of director 
of education in industry and preparation for it. Research 
into industry’s role in interpreting the educational impli- 
cations of automation is needed. 
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The purpose of this study was to discover what words 
were most commonly used at each primary reader level 
in basal readers, and to develop two comparable forms of 
a word recognition test based on these high-frequency 
words. Performances of children in each of the first four 
grades were studied and correlations of the two test forms, 
at each level, were determined. 

The need for tests of this type is clear. Current word 
recognition tests do not provide a means of appraising 
mastery of words commonly met at given reader levels, 
or of evaluating immediate recognition of words and com- 
paring it with recognition based on word-form analysis. 
They merely rate a child, in over-all recognition through 
a power test, on a standardized scale. 

Readers analyzed were from all series running from 
preprimer to sixth level which were published or revised 
between 1940 and 1957. Ninety-seven boys and one hun- 
dred eleven girls, the total population of grades one to 
four in a suburban school, were tested. 

Words common to nine or more series were considered 
high-frequency words at a level. A high-frequency word 
at a lower level was never used at an upper level. Tests 
developed from these word lists were administered, using 
a manual tachistiscopic technique. An unobstructed view 
of the word was permitted if the child was incorrect on the 
flash presentation. Percentage scores were obtained for 
the flash presentation, and to this was added the additional 
score made on the untimed to give an untimed score. 

Means and standard deviations were found for all forms 
at all grade levels. The two forms for each reader level 
at all grades were correlated for reliability using a 
product-moment correlation. 

At preprimer level there were 42 high-frequency words 
with 16 common to all series. There were 93 at primer 
with 22 common to twelve series. Twenty words were 
common to all of the series at first reader with a total of 
110 for nine or more series. At second reader there were 
334 high-frequency words but only 37 common to all twelve 
series. There were 852 words common to all the series 
at third level with 149 of these occurring in twelve series. 

The children in first grade achieved means from 25.5 
to 32.9 on the preprimer forms, and 14.3 to 21.9 on the 
primer forms. The sigmas ranged from a difference of 
1.1 to 3.8 points. The correlations were all above .95. 

At second level the means ranged from 99.5 at pre- 
primer level to 47.4 at third reader. The largest differ- 
ence in standard deviation was 6.6 points. All correlations 
were above .90, except one at .86. 

The third grade children had means above 90 percent 
at preprimer, primer and first reader, between 78 and 89 
percent at second, and 61 to 75 percent at third. The 
greatest difference in sigmas was 3.8. Correlations were 
above .90 except at preprimer where the positively skewed 
distributions invalidated the correlation. 

The results at fourth grade indicated that the test forms 
did not measure the word recogniton ability of the children. 
All means were above 93 percent except flash at third level 
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which were 87 and 88 percent. Correlations were of no 
value in such situations. 

This word recognition test is reliable for readers at 
third level or below and test-retest evaluations are pos- 
sible. The large increase in vocabulary occurs between 
second and third reader levels, and teachers should pre- 
pare children to meet this vocabulary requirement. Work- 
books accompanying the readers should be analyzed to 
determine the agreement in vocabulary with the readers. 
A semantic analysis of this study’s word list would be 
profitable. Microfilm $2.75; Xerox $5.00. 100 pages. 
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The purpose of this investigation was to analyze the 
effect of chronological age on the academic achievement 
of selected elementary school children in the North Kansas 
City Missouri Public Schools. 

Due to the complexity of the problem, the study was 
divided into three main parts. In Part I comparisons were 
made of the achievement of children in grades two, three, 
four, five, and six who had been matched by intelligence, 
socio-economic backgrounds, personal-social adjustment, 
and attendance record. This approach to the study made 
possible an appraisal of the weighted effect of chronological 
age on a long and short range basis during that period of 
time encompassed by elementary education. 

In Part If comparisons were made of the achievement 
of children in grades four, five, and six who had been 
matched by mental age at the time of school entrance. 
This portion of the study made it possible to analyze the 
combined effect of mental age and chronological age as a 
factor in achievement. 

In Part II comparisons were made of the achievement 
of randomly selected children in grades four, five, and 
six.. This approach to the study made it possible to deter- 
mine the relationship between chronological age and 
achievement in a large random sample of children who 
have had similar school experiences. 

All schools used in the study were located in average 
or above average socio-economic neighborhoods. All 
children included in the study had continuous enrollment 
in the North Kansas City Public Schools. 

For purposes of comparisons pupils were divided by 
sex into specific age groups: younger age group — July- 
October; normal age group — March-June; older age 
group — November-February. 

Analysis of variance techniques were used for treat- 
ment of the data. With sex and chronological age as 
sources of variation, separate analyses were presented for 
each test population by grade level and subject area. 

The investigation seemed to warrant the following con- 
clusions: 





1. For children of normal intelligence the child in the 
older age group has the advantage in academic 
achievement as measured by standardized tests 
over the child in the younger age group of com- 
parable intelligence when given the same school 
experiences. 


. When compared to the achievement of the older 
child of comparable intelligence, the younger child’s 
scores on achievement tests remain in an inferior 
position throughout the elementary school. 


. When the intelligence factor was controlled, the 
advantage of additional age was noticeable in the 
comparison between adjacent age groups, but was 
not as marked as was the case in comparisons made 
between the oldest and youngest groups. 


. In relation to academic achievement the factor of 
chronological age has slightly more effect on boys 
in the younger and normal age groups than on girls 
of comparable intelligence. 


. Girls made consistently higher achievement scores 
than boys of comparable intelligence. 


. When mental ages are comparable at the time of 
school entrance, the child in the younger age group 
has an increasing advantage in subsequent achieve- 
ment over the child in the older age group when 
given the same school experiences. 


. Data comparing chronological age and achievement 
obtained from a population in which pupils were 
randomly assigned to groups does not provide valid 
information for use in assessing the prospects of 
an individual pupil with respect to school entrance. 
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AN ANALYSIS OF THE EFFECTIVENESS 
AND EFFICIENCY OF SELECTED ASPECTS 
OF TEACHING MACHINE INSTRUCTION 


(Order No. 61-4063) 


John Burr Hough, Ed.D. 
Temple University, 1961 


Statement of the Problem: 


This study investigated the efficiency and effectiveness 
of several aspects of teaching machine instruction. Spe- 
cifically, the study dealt with the following four areas: 

(1) the comparative effectiveness of teaching machine in- 
struction and the conventional lecture-discussion method 
of instruction; (2) the comparative efficiency of teaching 
machine instruction and the conventional lecture-discussion 
method of instruction; (3) the effectiveness of a new pro- 
gramming technique developed for this study; (4) the com- 
parative effectiveness of three response modes used in 
teaching machine instruction. The three response modes 
used were the constructed response mode, the selected 
response mode and a combination of the constructed and 
selected response modes. 
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Definition of Terms: 


For the purposes of this study, the lecture-discussion 
method of instruction included an instructor lecturing to 
and asking questions of a class and entertaining questions 
from the class, students taking notes on class lecture and 
discussion and students using these notes for study outside 
of class in preparation for examinations. 

The teaching machine instructional technique involved 
students receiving instruction exclusively by means of 
teaching machine instruction. These students had no ac- 
cess to notes from which to study in preparation for ex- 
aminations. 

Learning was defined as the development of under- 
standings and the acquisition of facts previously unlearned. 
Learning was measured by means of the student’s re- 
sponse to true-false questions in two quizzes given at the 
end of the first and second weeks of instruction and a final 
post-test given at the end of the experimental period. 

Inst: ..ctional time was defined as time spent in in- 
struction. This included time spent in class (or working 
with teaching machines) as well as time spent studying 
from class notes in preparation for examinations. 

















The Procedure: 





This study involved the use of an experimental group 
(teaching machine instruction, N=20) and a control group 
(lecture-discussion instruction, N=21) formed from forty- 
one junior and senior students in the Division of Secondary 
Education, Temple University, enrolled in the course, 

“The Contemporary Secondary School,” for the fall term, 
1960. The content taught during the experiment, which 
lasted three and one-half weeks, involved the historic foun- 
dations of the modern secondary school, the content typi- 
cally taught during the first few weeks of this course. 

The experimental aspect of the study involved three 
phases. The first phase included the development of the 
teaching machine, teaching machine programs and evalua- 
tion devices to be used in the study. The second phase in- 
volved the gathering of data necessary to structure equiv- 
alent groups on the criteria used for this purpose (verbal 
ability and knowledge of content to be taught). The third 
phase involved the instruction of the groups and the gather- 
ing of data necessary to draw conclusions. 


Findings: 


1. When learning was defined in accordance with the 
definition used in this experiment, no significant difference 
could be found between the experimental and control groups 
as measured by the second week quiz and the final post- 
test of knowledge. However, on the first week quiz, an 
unannounced quiz, for which the control group spent no 
time in preparation, the superiority of the experimental 
group was significant beyond the 5% level of confidence. 

In addition, the variability of the control group was sig- 
nificantly smaller. This difference exceeded the 1% level 
of confidence. 

2. The saving of instructional time favored the experi- 
mental group by 44% when instructional time was defined 
as time spent in class or working with machines. The 
saving of instructional time favored the experimental group 
by 47% when time spent studying lecture notes outside of 
class in preparation for examinations was included in the 
instructional time of the control group. 


3. The programming technique used was found to be 
highly effective in that the machine program developed by 
means of this technique, when used by the experimental 
group, produced a highly significant amount of learning. 

4. No difference in effectiveness could be found between 
the three response modes used. 
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A STUDY CONCERNING THIRD GRADERS’ 
KNOWLEDGE OF SOCIAL STUDIES 
CONTENT PRIOR TO INSTRUCTION 
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Theodore Kaltsounis, Ph.D. 
University of Illinois, 1961 


A. The problem: This study sought to determine the 
extent to which third-grade children know the third-grade 
social studies cognitive content, as it appears in the third- 
grade social studies textbooks, before they start studying 
it. Cognitive content was defined as in Bloom’s Taxonomy 
of Educational Objectives. Only the first three, Knowledge, 











Comprehension, and Application, of Bloom’s six categories 
were considered. 


B. The subjects and the instrument: The subjects used 
were the 183 beginning third-grade pupils of three ele- 
mentary schools in Mattoon, Illinois. The main instru- 
ment was a 60 item multiple choice test designed by the 
investigator. Each item belonged to one of three subtests 
each testing for one of the three categories of Knowledge, 
Comprehension, and Application. All items were drawn 
from and kept in the difficulty level of the content of five 
major third-grade social studies textbooks. The test was 
administered to the subjects early in the fall. 





C. Hypotheses of the study: 

1. Beginning third graders know more than fifty per 
cent of the third-grade social studies cognitive content. 

2. The performance in the Knowledge category is 
greater than the performance in the Comprehension cate- 
gory. 

3. The performance in the Knowledge category is 
greater than the performance in the Application category. 

4. The performance in the Comprehension category is 
greater than the performance in the Application category. 

5. There is a positive relationship between IQ and 
prior knowledge of the social studies cognitive content. 

6. There is a positive relationship between chronolog- 
ical age and prior knowledge of the social studies cognitive 
content. 

7. There is no relationship between sex of pupils and 
their prior knowledge of the social studies cognitive content. 





D. Statistical treatment and results: For the first 
hypothesis a t-test was used to test whether the estimated 
mean of known responses was greater than fifty per cent. 
This hypothesis was rejected at the 5% level of signifi- 
cance. The estimated mean of known responses repre- 
sented about thirty seven per cent of all responses. 

For hypotheses 2, 3, and 4 a simple two-way analysis 
of variance was used to show whether there were mean 
differences between the subtests. The Duncan’s multiple 
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range test was then used to show the direction of the dif- 
ferences. Only hypothesis number 2 was accepted; hy- 
potheses numbers 3 and 4 were rejected at the 5% level 
of significance. 

To test hypotheses 5 and 6 the Pearson product-moment 
coefficient of linear correlation was applied. The first of 
these hypotheses was accepted with a coefficient of corre- 
lation r=.71. The second hypothesis was rejected with a 
coefficient of correlation r=-.05. 

To test the last hypothesis, a point biserial coefficient 
of correlation was used. The hypothesis was rejected. 
The coefficient of correlation (r,}=.17) which was found 
indicated that there was a difference in favor of the boys. 
This difference was significantly larger than zero at the 
5% level of significance. 
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THE PHILOSOPHICAL FOUNDATIONS OF 
THE EDUCATIONAL THEORY OF 
JOHANN GOTTLIEB FICHTE 
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Willis Lorenzo King, Ph.D. 
University of Illinois, 1961 


This thesis concerns the philosophical and educational 
thinking of a German classical idealist whose major writ- 
ings in both areas are available in English. It undertakes 
to set forth the two systems of thought with a view to re- 
lating and distinguishing them. The full endeavor com- 
prises historical approaches and systematic treatments 
for philosophy and education separately and finally their 
joint consideration. 

The study begins with an historical approach to the 
literature and perspective of the philosophical system of 
thought. Such a beginning affords an ordered survey of 
the writings in which the system was expressed. It also 
accentuates the general features of the system there set 
forth in a context of antecedent and contemporary modes 
of thinking. 

From developmental considerations the investigation 
continues with a construction of the system of philosophy 
as such. Here the procedure, structure, and content of 
philosophical thought are preserved as faithfully as the 
texts in use allow. The result is a fairly uniform repre- 
sentation of the theories of knowledge, value, and reality 
in their relation and distinction as branches of a unified 
philosophy. 

The same pattern is employed with regard to education. 
It undertakes an historical approach to the literature and 
viewpoint of the educational theory taken to reflect the 
philosophical system previously set forth. Similarly this 
manner of proceeding surveys the development of the 
educational writings. It likewise previews the salient 
features of the theory of education in connection with its 
contributing and competing sources. 

Again from developmental considerations the study 
continues with an exposition of the educational theory 
proper. Here the processes and levels of instruction are 
presented in connection with cultural ideals, human powers, 
and social functions. The outcome comprises a coverage 
of the foundations, programs and relations of education. 





These considerations in turn refer the account to higher 
principles of knowledge. 

With the completion of the evolutionary and structural 
aspects of philosophy and education, their relational and 
operational elements are finally considered. In course 
are taken up those questions of method, content, and prac- 
tice that show how philosophical and educational thinking 
are related and distinguished. Such an investigation in- 
volves formal, material and applicational considerations 
that affect the two systems in general. 

The concluding portion of the study shows that and why 
philosophical and educational thinking differ. The higher 
philosophy considers the subject of education generally 
apart from accidental distinctions. Individual differences 
of powers and dispositions and existing peculiarities of 
social institutions are not there taken into account. This 
leaves a gap between theory and practice that speculative 
thought cannot negotiate. Before philosophy can affect life 
its requirements must receive an application under actual 
circumstances. So far as speculative thinking mediates 
between philosophical principles and historical conditions 
it proceeds again upon a general object. Consequently 
there always remains an area in which practical judgment 
develops the means of cultivating life in an empirical 
manner. 

Finally the study shows up the hazards involved in 
working out the problems of education at the operational 
level. Several attempts of the author to effect a transition 
from theory to practice are found to have resulted ina 
misapplication of basic principles. Some exaggeration of 
other conceptions are also presented. 

Despite these misuses of general principles in particu- 
lar situations, Fichtean philosophy and education appear 
fundamentally in agreement. This relation holds more 
thoroughly at the speculative levels of the two systems of 
thought, but it also shows on the level of practice. The 
explanations for these findings are given in context. 
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The problem. This study was an attempt to describe a 
method of teaching a high school course in world history 
and analyze its consequent results in terms of demonstra- 
ble pupil performance in class discussion and paper-and- 
pencil tests. 





The procedure. On the basis of existing literature on 
the subject two methods of teaching history were con- 
structed and described in detail. Method A, the ‘reflec- 
tively” oriented method, based on field psychology, was 
primarily the one under investigation. This method, gen- 
erally, followed the pattern of scientific inquiry where a 
problem was identified by the student, and a hypothesis 
which tried to resolve the problem was formulated and 
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subsequently reflected upon. The end result of this 
analysis was a causal generalization which adequately 
explained the perplexity. Method B emphasized the 
narrative and factual aspects of history. 

The study was conducted at University School, Indiana 
University during the first semester of the 1960-1961 
school year and involved 114 students enrolled in four high 
school world history classes. Two classes formed Group 
A with which Method A was used, and two classes formed 
Group B with which Method B was used. The use of Group 
B and Method B was for purposes of validating Group A 
findings. The investigator was the instructor in both 
groups. 

In analyzing and evaluating the results two primary 
means of investigation were employed. The first involved 
a statistical analysis utilizing two groups matched on five 
different variables, and the use of standardized social 
studies tests. The second means of analysis involved a 
calendar or diary of events kept by the writer and of taped 
classroom discussion. The tapes were transcribed and 
together with the calendar of events were analyzed in 
terms of ten items of critical thinking skills formulated 
and defined by the investigation. 


Findings. The statistical part of the study dealt with 
the following two null hypotheses: (1) There is no signifi- 
cant difference among Group A and Group B students, 
taught by Method A and Method B respectively, in ability 
to acquire a body of knowledge pertaining to world history 
as measured by the Cooperative World History test; 

(2) There is no significant difference among Group A and 
Group B students, taught by Method A and Method B re- 
spectively, in ability to engage in critical thinking as meas- 
ured by the STEP Social Studies test. The above hypoth- 
eses were accepted as a test for significant differences 
between the groups revealed “t” values too small to be 
significant at the five per cent level. 

In logically analyzing the calendar of events and tapes 
the following questions were hypothetically posed: (1) Do 
students in Group A exhibit sensitivity to the skills and 
tools of reflective thinking? Do students in Group A ac- 
tually engage in reflective thinking as defined by the in- 
vestigator? (2) Do students in Group A grow in ability to 
think reflectively and independently during the period under 
investigation? (3) Do students in Group Aas opposed to 
students in Group B demonstrate higher sensitivity to skills, 
abilities, and attitudes of reflective thinking? (4) Arethere 
any identifiable behavioral patterns within the groups? 

On the basis of evidence provided in the study the above 
questions were answered in the affirmative. 


Conclusions. 1. Students in Group A learned as many 
facts as students in Group B as shown by world history 
achievement scores. 





2. Students in Group B performed as well on the STEP 
Social Studies test as students in Group A. 


3. Standardized tests did not adequately discriminate 
and measure skills of critical thinking as described, de- 
fined, and utilized by individual researchers. 


4. Students in Group A demonstrated relatively high 
sensitivity to skills, abilities, and attitudes relating to 





the model of critical thinking as defined by the investi- 
gator. 


5. There was significant growth among students in 
Group A in ability to do independent thinking. 


6. As students in Group A were becoming acquainted 
with the scientific method and developed sensitivity to its 
skills and processes the less rigid and structured the 
method itself became. There was an identifiable growth 
within Group A students in ability to engage in reflective 
inquiry during the study. 


7. Although some hypothesizing and generalizing took 
place within Group B there was no serious attempt to re- 
flect upon the hypotheses once formulated. 


8. Controversial issues lent themselves to larger 
student participation in class discussion and increased 
interest in social affairs. Students within Group A were 
able to discuss controversial issues in a more systematic 
fashion than students within Group B. 


9. Students who engaged in the reflective enterprise 
tended to identify the same or similar themes or general- 
izations in a given content. 


10. The nature of the discussion within Group A in 
terms of its open-endedness contributed to larger class 
participation and reflection. 


11. An occasional change in technique within the broad 
framework of critical thinking contributed in keeping the 
students’ interest alive. 
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THE ROLE OF THE ELEMENTARY 
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This was a study of the activities of a group of rep- 
resentative principals to determine the role of the building 
administrator in the improvement of instruction and in 
the handling of human factors in the supervisory relation- 
ship. 

Twenty-nine principals responded to a questionnaire 
which sought extensive demographic data. Later, twenty- 
three of these principals took part in recorded personal 
interviews concerning viewpoints and actual practices. 
Principals were selected on the basis of job specifications 
which identified districts where administrators were 
encouraged to emphasize instructional improvement and 
where they had demonstrated sound personnel relation- 
ships. 
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Findings. (1) Items which set the stage for the improve- 
ment of instruction, in rank order of importance as rated 
by principals, pertained to becoming acquainted with the 
teaching staff, promoting teacher morale, expressing ap- 
proval to the staff, establishing and maintaining communi- 
cation, achieving a well-organized school, establishing 
and maintaining consistency, and assisting staff members. 
Within these areas, principals believed that personal 
knowledge of the staff was most conducive to improving 
instruction, most principals were on a first-name basis 
with staff members, and informal communication based 
on frequent teacher-principal interaction was most im- 
portant. (2) Techniques for improving instruction were 
ranked in this order: classroom visitations, demonstra- 
tions and observations, grade-level meetings, committee 
and study groups, and faculty meetings. Principals used 
classroom visitations primarily to keep in touch with what 
was going on, to help teachers plan for the improvement 
of instruction, to gain knowledge by watching competent 
teachers in the classroom, and to gain information useful 
in planning better learning experiences for individual pu- 
pils. Demonstration and observation experiences, it was 
believed, could well be expanded as means of improving 
instruction. Grade-level meetings helped to involve teach- 
ers in sharing ideas and materials. Principals believed 
that faculty meetings lost effectiveness when devoted to 
‘administrative matters rather than to matters of impor- 
tance to teachers and the improvement of instruction. 
(3) The instructional roles of the elementary principal 
were ranked in this order: educational leader, facilitator- 
coordinator, resource person, organizer and administrator, 





consultant-supervisor, and master teacher. The role 
of educational leader was defined as all-inclusive; that 
of master teacher of least importance to the principal. 
(4) The principals desired strong central office support 
and wished to be evaluated, providing they participated in 
defining the essential role expected of them. 


Conclusions. (1) Principals tend to use identifiable 
techniques and attitudes as they work with groups and 
individuals on the teaching staff to set the stage for the 
improvement of instruction. (2) There is concurrence 
among principals concerning techniques that lead directly 
to instructional improvement. (3) Principals hold similar 
concepts concerning their own roles in the improvement 
of instruction and on means for expanding and implementing 
these roles. 





Recommendations. (1) Principals need to work toward 
teacher understanding of the factors that set the stage for 
the improvement of instruction. (2) Principals need to 
plan definitely for greater teacher participation in tech- 
niques that lead directly to the improvement of instruc- 
tion. (3) Teachers should be involved in the planning of 
agenda for faculty meetings. (4) Principals should work 
toward greater understanding and implementation of their 
instructional roles. (5) District administrators should 
work cooperatively with principals in formulating expecta- 
tions for principals and providing assistance and evalua- 
tions designed to meet these goals. 
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NEW CRITERIA FOR 
SELECTING CONTINUOUS SAMPLING PLANS 


(Order No. 61-4135) 


Frederick Stanton Hillier, Ph.D. 
Stanford University, 1961 


Current users of continuous sampling plans focus their 
attention primarily on the AOQL values of their plans. 
However, there exist infinitely many continuous sampling 
plans of almost any given type which guarantee any speci- 
fied AOQL as long as quality remains in control. The re- 
sult is that, after choosing an AOQL value, the specific 
plan to be used is now selected almost arbitrarily. An 
important unsolved problem is how to systematically 
choose the specific plan of the desired type which best fits 
one’s needs from among these infinitely many plans pos- 
sessing the desired AOQL. A second problem of great 
importance is that the AOQL and other properties of con- 
tinuous sampling plans are usually derived under the as- 
sumption that the process is always in control; therefore, 
the plan must now be selected without adequate information 
available regarding the performance of the plan during the 
crucial periods when the process is not in control, or what 
is more precisely of interest, when the process quality 
deteriorates from an acceptable level to an unacceptable 
level. The dissertation primarily attempts to solve both 
problems at once by proposing new measures of effective- 
ness of continuous sampling plans in adjusting to a process 
that has gone out of control; after the type of continuous 
sampling plan and the AOQL value have been selected, 
these new measures of effectiveness provide criteria for 
selecting a specific plan that achieves the desired balance 
between adequate outgoing quality, whether the process is 
in control or not, and minimum inspection effort. 

The basic new measure of effectiveness or criterion 
proposed is the Average Extra Defectives Limit, abbrevi- 
ated AEDL. The AEDL is the upper limit to the expected 
number of extra defectives that will be left among the out- 
going items when the process goes out of control, where 
extra defectives are outgoing defectives in addition to the 
maximum expected number of defectives if the process 
were always in control. It is also proposed that prediction 
limits may be used as a supplementary criterion. While 
the AEDL is concerned with the expected number of out- 
going defectives in the short run, prediction limit curves 
present information on the probability distribution of the 
number of outgoing defectives in the short run. 

Thus, a systematic procedure for selecting the specific 
continuous sampling plan that best fits one’s needs is pro- 
posed as follows. Begin by constructing a set of plans pro- 
viding a reasonable distribution of values for AEDL for 
each of a set of selected AOQL values, with a prediction 
limits graph provided for each plan. From these sets of 





plans, a specific plan is chosen by selecting a value for 
AOQL and a value for AEDL. If desired, this value for 
AEDL may be considered tentative, in which case the final 
plan could be selected by referring to the prediction limits 
graph. 

A complete set of Dodge CSP-1 plans with their asso- 
ciated AEDL values and prediction limit curves is pre- 
sented. Also presented are preliminary computational 
results, AEDL values and prediction limit curves for 
selected Multi-level plans and Multi-level Tightened plans. 
Formulas for computing AEDL values and prediction 
limits, as well as related mathematical results about the 
behavior of a process out of control, are developed. Al- 
ternative approaches to these same problems are also 
discussed. Microfilm $2.75; Xerox $6.20. 126 pages. 


ON THE BEHAVIOR OF QUEUES SUBJECT 
TO JOB SHOP CONDITIONS 
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An actual operation of a job shop was partially ana- 
lyzed. It was found that the arrivals of orders, though 
controlled to some extent by sales relation with customers, 
show the characteristics, of a Poisson Process. The pri- 
ority rule was found to be the wanted delivery dates as 
expressed by the customer. A correlation coefficient was 
suggested as a measure of the degree of the job shop’s 
adherence to customer’s wanted delivery dates. Service 
times in one center were analyzed and found to be in the 
form of a negative exponential distribution. The time in- 
tervals from the arrival to the date of the wanted delivery 
was found to fit a gamma distribution. The time intervals 
from the arrival to the actual date of delivery was found 
to be gamma distributed too. An experimental distribution 
of lateness and earliness was constructed. The interval of 
time from arrival to the date of the wanted delivery was 
found to be independent of the service time required. 

These basic findings were used in a simulation of a one 
machine job shop. A capacity rule was developed and used 
in the simulation. This rule is a mathematical formulation 
of a similar procedure actually followed by the scheduling 
department. It was found that by using a specific set of 
data and almost continuous change of the required daily 
service rate, the allowed upper limit of the daily rate 
should be twice the arrival daily service rate to ensure 
almost prompt deliveries. 

To determine the value of controlling arrivals, a theo- 
retical and experimental distribution of time intervals be- 
tween wanted departures was constructed. These distribu- 
tions suggested that in some instances, where priority is 
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established according to wanted delivery dates, a control 
of the arrivals would not solve the problem of evening pro- 
duction loads. 
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A STOCHASTIC MODEL OF VARIATION 
OF CATEGORIES OF PATIENTS 
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The total inpatient population of a hospital is considered 
to consist of three sub-populations, or three categories of 
patients. Patient categorization is based on the needs of 
individual patients for nursing services. Due to the proba- 
bilistic nature of transitions of patients from one category 
to another, the composition of the inpatient population, in 
terms of the number of patients in each category, is not 
fixed, but displays a high degree of day to day variability. 
These random variations in the compositions of the inpa- 
tient population result in corresponding fluctuations in de- 
mands on the personnel and material resources of the 
hospital. 

To gain insight into the factors governing the changes 
in the composition of the inpatient population, the dynamic 
behaviour of the population is treated as a stochastic proc- 
ess. Viewing the hospital as a system in which varying 
numbers of patients arrive, depart, and change category 
each day, the flow of patients through the system is ana- 
lyzed in terms of a stochastic model. This model may be 
described as a type of multi-population immigration-death 
process. The analytical development and transient solution 
of a model describing the flow of patients through a medi- 
cal clinic is based on the following assumptions. Arrivals 
of patients in each of the three categories are generated 
by independent Poisson processes, and the length of stay 
in each category before transition to another category, or 
out of the system, (i.e., the holding times) follows a nega- 
tive exponential distribution. Empirical data indicate that 
these assumptions are valid approximations to the actual 
input-transition-output phenomena. The dynamic behaviour 
of the “real” system is found to be closely approximated 
by the analytical model. 

Implications for the design of systems of administrative 
control over the allocation of hospital resources are con- 
sidered in light of the degree of variability in demands. 
The model is also used to investigate the feasibility of 
forecasting short-term changes in the state of the system 
(i.e., the number of patients in each category), and the 
limits of predictability are defined. 
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SOME ECONOMIC ASPECTS OF 
QUALITY CONTROL 


(Order No. 61-4157) 


Barnard Elliot Smith, Ph.D. 
Stanford University, 1961 


The purpose of this paper is to study the explicit recog- 
nition of costs in quality control. Traditional quality con- 
trol procedures require many subjective decisions. These 
include the determination of the sample size and the action 
criterion. It has been recognized that such procedures 
should depend on the economic consequences of the actions 
and the cost of the inspection procedure. 

Statistical decision theory provides a framework for 
the explicit recognition of such costs in quality control 
decisions. Unfortunately, the complexity of this theory has 
been a major obstacle to its use in industry. It may be 
questioned whether simplifying assumptions are possible 
which will reduce the computation of optimal procedures 
and yet retain most of the benefits available through appli- 
cation of the full theory. 

In this paper several classes of exact and approximate 
solutions are discussed. The effectiveness of the resulting 
plans is studied by reference to the “efficiency” of the 
plan. The efficiency is defined as the expected reduction 
in cost using an arbitrary plan divided by the expected 
maximum reduction in cost using the optimal plan. 

Through the use of this ratio it is shown that the ex- 
pected cost is insensitive to moderate errors in the sample 
size. However, the expected cost is shown to be highly 
dependent on the choice of the acceptance criterion. It is 
further shown that an asymptotic approximation of the 
sample size, when used with exact acceptance number, 
yields a highly efficient sampling procedure for lot sizes 
over one hundred. 

The theory is tested by application to several examples 
from industry. These examples indicate that the assump- 
tions incorporated in the approximate solutions are rea- 
sonable. Microfilm $2.75; Xerox $4.20. 76 pages. 
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MEASUREMENT OF TRUE ANGLE OF ATTACK 
AND TRUE ANGLE OF SIDESLIP 
BY SENSING THE MOTIONS OF AN AIRCRAFT 


(Order No. 61-3828) 


Frederick Otto Smetana, Ph.D. 
University of Southern California, 1961 


Chairman: Professor Chuan 


Knowledge of an aircraft’s true angle of attack and true 
angle of sideslip is essential for optimum flight control 
and proper launch of its ballistic missiles. All techniques 
currently employed to measure these quantities do so by 
measuring the inclination of the local airstream at some 
point on or near the aircraft and then by referring to a 
previously determined calibration to find the true angle 


number. 
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for that mach number. Unfortunately, this calibration 
must be made in flight, and the available techniques leave 
significant residual errors. 

A new method is proposed, therefore, which makes it 
possible to measure true angle of attack and true angle of 
sideslip directly with high precision. This method is 
termed the motion-sensing system. In this method one 
determines the direction of the vehicle’s velocity relative 
to its axes by integrating the indications of motion-sensing 
instruments such as rate gyroscopes and accelerometers. 
Because of the requirements of inertial navigators, these 
instruments have been developed to a high degree of pre- 
cision and reliability. 

To avoid the necessity for very long time stability in 
the integrations, simple relations among the measured 
quantities which apply only when the vehicle is in steady 
flight may be used during such periods to provide new 
initial conditions. It is required, however, that the air- 
craft have stable values of Cy B and C) B and avoid a 
steady-state sideslip. 

Because the air mass may accelerate relative to the 
earth, it was found necessary to assume that the time- 
averaged vertical air mass velocity is zero and that the 
magnitude of the vehicle’s velocity relative to the air mass 
is measured with a pitot-static tube and total temperature 
probe. These assumptions permit one to write a system of 
five nonlinear differential equations plus associated rela- 
tions the continuous solution of which is the desired result. 
A computer larger and faster than any so far provided in 
service aircraft is required to perform this task. Further, 
if large changes in latitude and/or longitude take place, 
the computer capacity must be increased to compute the 
effort of the shifting vertical on the sensing instruments 
so that this may be allowed for. 

While these computer requirements may seem unac- 
ceptably large, it was found that other systems have ap- 
proximately the same requirements to achieve their maxi- 
mum accuracy. The complexity of the motion-sensing 
system was also investigated for cases where the operating 
conditions were restricted to permit simplification. It was 
found that while great reductions in size and weight could 
be achieved, the computer requirements compared less 
favorably with those of the more conventional systems 
than in the general case. It was concluded, therefore, that 
the application of the motion-sensing system lies in role 
of calibration standard. In this application the data can be 
recorded during flight by using a comparatively small in- 
strument package and later processed in a central com- 
puting center. 
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NONSTEADY TRANSONIC AND SUPERSONIC 
FLOW ABOUT FLEXIBLE SLENDER BODIES 
OF REVOLUTION 


(Order No. 61-4384) 
Edward Alexander Stannard, Ph.D. 
University of Illinois, 1961 


In this paper the potential equations describing the 
three-dimensional flow over a pointed flexible body of 
revolution at subsonic, transonic, and supersonic speeds 





are derived with their associated boundary conditions. 

A slender body solution for the velocity potential is given 
in the transonic and supersonic cases, and it is then used 
to determine the pressure coefficient equation describing 


.the pressure over the surface of the body. The pressure 


coefficient equation is then integrated around the body to 
find an expression for calculating the aerodynamic forces 
acting perpendicular to the body axis of a slender body of 
revolution flying at transonic or supersonic speeds and 
oscillating in one of its natural modes. Calculations based 
on this method will provide the aerodynamic forces for 
slender missile dynamic stability studies in which the 
natural vibration modes of the missile are the generalized 
coordinates of the system. 

The complete equation governing the flow of a compres- 
sible fluid over a body is derived in polar cylindrical co- 
ordinates in terms of the perturbation velocity potential ¢. 
This equation is then reduced by considering the relative 
magnitude of each of its terms. The reduced equation, 
which is nonlinear, provides an approximate description 
of the flow over a slender body, at subsonic, transonic, 
and supersonic speeds, and for any frequency of the oscil- 
lating body. For certain practical combinations of Mach 
number and reduced frequency the nonlinear term and 
other terms of the reduced equation are found to be negli- 
gibly small and may be omitted. Differential equations 
describing these special cases contained in the reduced 
equation are found and presented with their appropriate 
boundary conditions for a slender body of revolution with 
small taper. 

A slender body solution of the transonic and supersonic 
cases is found by first separating the time and space co- 
ordinates according to 


gd = Re{y(x,r, aye Kt} 


and then applying the Fourier transform to the axial co- 
ordinate. Since the results of this work will find applica- 
tion in missile dynamic stability studies it is sufficient to 
provide the aerodynamic forces resulting from natural 
vibration modes of the body. Then the forces considered 
acting on the body in a stability calculation may be repre- 
sented by a linear combination of the forces resulting from 
simple harmonic motion of the natural vibration modes of 
the slender body. The solution is found in the transformed 
plane satisfying the condition that no fluid pass through 

the surface of the oscillating body, and the results trans- 
formed back to the physical space. The pressure coeffi- 
cient and the distribution of forces over an oscillating body 
are given in terms of the velocity potential. 

The study was limited to those forces due to the oscil- 
latory motion of the body and to forces acting perpendicu- 
lar to the body only. Drag forces and forces due to steady 
flow were not considered. The results are presented in 
terms of normal force equations, and plots of the distri- 
bution of forces over a body for rigid and flexible body 
motion at transonic and supersonic speeds. 

Microfilm $2.75; Xerox $3.80. 67 pages. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 





ENGINEERING 





ENGINEERING, CHEMICAL 


CRYSTALLIZATION OF PEROVSKITE 
LEAD TITANATE FROM GLASSES 


(Order No. 61-4258) 


Clifton George Bergeron, Ph.D. 
University of Illinois, 1961 


A study was made of the crystallization of lead titanate 
from low melting glasses of the silicate and borate types. 
The specific objectives were to investigate the thermal 
effects associated with nucleation and crystal growth, to 
study the crystal habit and tetragonal distortion of the 
crystals, and to determine whether the resulting crystals 
were ferroelectric. 

It was determined that ferroelectric lead titanate crys- 
tals could be grown from both lead borate and lead silicate 
glasses. Microscopic observation of these glasses during 
heat-treatment indicated that the growth of lead titanate 
crystals from the lead silicate glasses was initiated at the 
interface between the glass and the platinum sample holder; 
in the lead borate glasses, growth proceeded from the air- 
glass interface or from the surface of interior bubbles. 

Differential thermal analysis studies of these glasses 
showed a sharp exothermic heat effect to be associated 
with the growth of crystals. Two crystal growth exotherms 
were observed in the silicate glass, yet the only crystal 
phase which could be detected by X-ray diffraction meth- 
ods, after heating in the DTA furnace, was that of lead 
titanate. X-ray diffraction analysis of silicate glass sam- 
ples subjected to various heat-treating temperatures and 
times indicated that the lower temperature exotherm was 
most likely the result of the growth of anatase which sub- 
sequently dissolved or formed the nuclei for the growth of 
lead titanate. It is possible that the smaller anatase crys- 
tals dissolved at the higher temperatures and that the 
larger anatase crystals served as nuclei for the lead ti- 
tanate crystals. 

A large endotherm preceding the crystal growth exo- 
therm in both types of glasses was found to be associated 
with the transition temperature of the glass. This heat 
effect was reversible. No conclusive evidence for the 
existence of a nucleation endotherm was found in the DTA 
studies of these glasses. Conversely, the data did not pre- 
clude the existence of such an endotherm. A discussion is 
presented concerning the possibility of detecting a nuclea- 
tion endotherm in glasses of the type used in this investi- 
gation. 

Prolonged heat-treatment of the lead borate glass at 
temperatures below that of the crystal growth exotherm 
resulted in the formation of an unstable phase, possibly 
another form of lead titanate, which was found to decom- 
pose at the higher temperatures to form perovskite lead 
titanate. Microfilm $2.75; Xerox $5.60. 115 pages. 





NEW GENERALIZED EQUATION 
FOR GAS DIFFUSION COEFFICIENT 


(Order No. 61-3762) 


Ning Hsing Chen, D.Ch.E. 
Polytechnic Institute of Brooklyn, 1961 

Adviser: Professor Donald F. Othmer 

For rapid calculation and for use in analytical solutions 
to diffusion problem, a simple generalized equation for gas 
diffusion coefficient is needed. The existing correlation 
equations are either too cumbersome or not very accurate. 
The purpose of this investigation was to develop a con- 
venient, generalized and more accurate correlation equa- 
tion for the prediction of the gas diffusion coefficient of a 


binary system at low pressure. 
Such a generalized equation has been developed as 


1 1 \o.5 
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This equation was obtained from the modification of the 
Chapman and Cowlings equation 
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with the following relationships: 


(1) the dependence of the €/k where e is the maxi- 
mum energy of molecular attraction in ergs and k 
is Boltzmann’s constant in ergs per deg. K. on the 
critical temperature T, and the collision diameter 
o in Angstrom on critical volume V, as 
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(4) the determination of the numerical constants A' 
and B' from 66 existing experimental data of gas 
diffusion coefficient for binary system at low pres- 
sure. 


The proposed correlation equation was then tested with 
66 selected binary systems and compared with the existing 
methods. The result is: The average absolute deviation 
of the predicted values from the experimental values is 
5.64% by the proposed method as compared to 9.90% by 
Slattery and Bird method, 6.12% by Hirschfelder, Bird and 
Spotz method with known force constants, 11.23% by Hirsch- 
felder, Bird and Spotz method with estimated force con- 
stants, 16.80% by Gilliland method and 16.01% by Arnold 
method. The other advantages are the easier manipulation 
without the use of tables for collision integral function, its 
simplicity and its applicability to both polar and nonpolar 
binary gas systems. 

The proposed temperature coefficient 1.81 was verified 
quite reasonable and more reliable than those by previous 
investigators. 

Microfilm $2.75; Xerox $6.20. 129 pages. 


MASS TRANSFER MECHANISM IN 
A SHORT HORIZONTAL EXTRACTION COLUMN 


(Order No. 61-4022) 


Il Chu Choi, Ph.D. 
State University of Iowa, 1961 


Chairman: Professor James O. Osburn 


Mass transfer between n-butyl alcohol and water has 
been studied in a short horizontal rectangular column, 

9 in. length, 2.5 in. width, and 2 in. height, having an exact 
interfacial area of 15 in? between two phases. 

Water was introduced to the lower half of the column, 
and n-butyl alcohol to the upper half of the column. Spe- 
cially designed flow distributors were used for both phases 
to improve the flow pattern in each phase. Both tap-water 
and laboratory distilled-water were used, and the inlet 
water contained no n-butyl alcohol. Both practical grade 
and reagent grade n-butyl alcohol were used, saturated 
and unsaturated with water. Co-current and counter- 
current flows were investigated together with the station- 
ary n-butyl alcohol phase, over the range of flow rates up 
to 5,000 lb./hr.ft? of water and 900 lb./hr.ft? of n-butyl 
alcohol. The concentrations of n-butyl alcohol in the outlet 
water were determined by thermal equilibrium float 
method, which enabled one to obtain the amount of n-butyl 
alcohol in water within 0.001 wt. % with good reproduci- 
bility. 

Four general models for mass transfer operations, 
Whitman two-film theory, Higbie penetration theory, 
Danckwerts surface-renewal model, and Toor film-pene- 
tration model, were considered and compared together. 

Hydrodynamics of the adjacent flow of two immiscible 
fluids has been developed for isothermal laminar flow be- 
tween two infinite parallel plates and for isothermal lami- 
nar flow in a rectangular conduit, and the equation to cal- 
culate the interfacial velocity has been derived. 

Mass transfer coefficients were calculated for each run 





by postulating that the rate of transfer of n-butyl alcohol 
across the interface between two phases is proportional to 
the mass transfer coefficient times the concentration dif- 
ference, which is acting as a driving force, of n-butyl al- 
cohol between the interface and the bulk of the water phase. 
The interfacial concentration of n-butyl alcohol was as- 
sumed to be that of static equilibrium. Observed mass 
transfer coefficients were correlated as a function of the 
contact time between two phases, which was calculated 
from the derived equation for the interfacial velocity ina 
rectangular conduit. The coefficients were also compared 
with the ones predicted from the equation based on the un- 
steady state diffusion or the penetration theory. 

The results show that the observed mass transfer co- 
efficient is proportional to the square root of diffusivity, 
and inversely proportional to the square root of the con- 
tact time between two phases. This agrees well with the 
prediction of the penetration theory and Toor film-pene- 
tration model for a short contact time region. 

Diffusivity of n-butyl alcohol in water was determined 
from the data to be 0.821x10~° cm?/sec. by the method of 
least squares. This diffusivity value compares fairly well 
with the measured values by others. 

For the present system, interfacial equilibrium seems 
to be attained instantaneously when the two phases are 
brought into contact. 

The effects of two surface-active agents, Span 40 and 
Span 65, were studied. These two surface-active agents 
were found to cause an appreciable interfacial resistance 
to mass transfer, thus giving a lower value of transfer 
coefficients than the ones without surface-active agents. 
This effect of lowering the mass transfer coefficient due 
to the presence of surface-active agents increases when 
the contact time gets longer. 

Possible methods for the application in the design of 
mass transfer equipments were suggested by the use of 
dimensional analysis. 
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AVERAGE TEMPERATURES AND 
TEMPERATURE FLUCTUATIONS BEHIND 
A HEATED WIRE 


(Order No. 61-4280) 


Glen Francis Crum, Ph.D. 
University of Illinois, 1961 


The turbulent diffusion process in air was studied by 
measuring temperatures as a function of position in the 
wake of an electrically heated wire stretched across a 
round pipe. The Reynolds number based on the three-inch 
diameter of the pipe was ten thousand. Traverses were 
made behind a 0.0126-inch diameter wire at distances 
ranging from 0.10 inch to 18 inches. The time average 
temperature profiles and the mean-square fluctuating 
temperature profiles were measured by single resistance 
thermometers; and mean fluctuating temperature products 
by two resistance thermometers separated by from 0.026 
to 0.608 inches. 

The data were compared to Taylor’s single-particle 
diffusion theory; to Batchelor’s particle-pair and particle- 
cloud diffusion theory; to Townsend’s analysis of diffusion 
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from a line source in homogeneous turbulence; and to 
smooth and rough wandering plume models. A structural 
function (after Obukhov) was also calculated. 

The mean square displacement was calculated for the 
over-all diffusion process, for the contribution due to 
turbulence, and for the apparent motion of the centroid of 
a wandering plume. Eddy diffusivity and integral scale 
were higher than for diffusion from a point source because 
the temperature field was two dimensional only near the 
line source. Experiments with an artificial disturbance 
upstream of the heat source yielded turbulent intensities 
30 per cent too high and showed that the calculated form 
of the Lagrangian correlation coefficient function of other 
authors has been based on erroneous y” versus time re- 
lationships. A wandering plume normally distributed about 
a centroid having a normal distribution described the 
mean-square fluctuating temperatures only if the plume 
were considered rough. A factor describing the roughness 





was equal to [ST dy |* /|st dy |* and was nearly 


linear with diffusion time. 

The fluctuating temperature product was described in 
terms of a singly and jointly Gaussian two-particle distri- 
bution function in which a correlation coefficient and nor- 
malizing coefficient depended on the distance between the 
points being measured but not on the transverse position. 

The mean square distance of particles from the cen- 
troid of the plume approached a cubic function of the dis- 
tance from the source. 

The structural function of Obukhov was modified to 
apply to a non-homogeneous temperature field and showed 
similar structures for the plume at two and six inches 
from the source. 
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REACTION MECHANISM AND KINETICS 
IN THE DIBORANE-CARBON MONOXIDE 
BORANE SYSTEM 


(Order No. 61-3338) 


Yuan-Chin Fu, Ph.D. 
University of Utah, 1961 


Chairman: *George Richard Hill 


Deuterated diborane was pyrolyzed in a heated infrared 
cell to obtain the infrared spectrum of the intermediate 
BDs by means of the differential infrared technique. The 
vibrational frequencies obtained agreed with that predicted 
on the basis of assumption that BD; has the same force 
constants as BH;. Several attempts were also made to 
obtain BH; spectrum by decomposing OCBHs in the same 
manner; the efforts were not successful. 

An infrared spectrometer study was also carried out on 
the decomposition of carbon monoxide borane in the heated 
infrared cell. The concentration of each component, car- 
bon monoxide borane and diborane were followed by means 
of infrared spectrometric analysis, and the total pressure 
change was followed simultaneously by means of a pres- 
sure transducer attached to the heating cell. The effects 
of surface, photolysis by infrared beam, the presence of 





diborane and tetraborane, and the additions of carbon 
monoxide and hydrogen on the rate of the decomposition 
were observed. 

A mechanism for the decomposition of carbon monoxide 
borane is proposed. This mechanism involves as the slow 
step, OCBH,; — BH; + CO, and the equilibrium BH, + 
BH; = B2H, is followed by relatively rapid reactions of 
BH, + CO — OCBH, and BH; + OCBH; — B2H, + CO. 
The disappearance of OCBH, in the later stage is ex- 
-d(OCBH,) _ 

dt 





pressed by a rate equation of the form 


2 
ZEMOCBHS) )» Which is confirmed by linear second 
3 


order plots with the slopes inversely proportional to the 
sum of the existing OCBH; and CO pressures (constant 
for a given run) at 54° to 64°C. Small amounts of hydro- 
gen and higher boron hydrides are also formed as the re- 
sult of the decomposition. 

The initial first order rate constants for the decompo- 
sition of OCBHs; are expressed by the Eyring absolute 
rate equation 


k = 2.54 x 10" exp (-28,400/RT) exp (10.2/R) 
mole/liter-atm-sec 
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THE KINETICS OF THE REDUCTION OF 
LEAD COMPOUNDS AND GLASSES 


(Order No. 61-4302) 


Gene Henry Haertling, Ph.D. 
University of Illinois, 1961 


The reduction of a solid by a gas is a heterogeneous 
reaction involving not only chemical factors but also physi- 
cal factors, e.g., surface area, surface inhomogeneity, 
porosity, grain boundaries and crystal structure. An in- 
vestigation of the kinetics of the gas-solid reduction reac- 
tions of high purity dry hydrogen with selected lead com- 
pounds and glasses was carried out. Materials under study 
were PbO, Pb,SiO,, PbSiO,, PbZrO,, PbTiO,, PZT, 
Pb.SiO, glass, PbSiO, glass, lead borate glass and a lead 
borosilicate glass. A constant pressure (1 atm.) hydrogen 
flow (2 1.p.m.) system was used in reacting the powdered 
materials at specified constant temperatures. An example 
reaction was given, namely, PbO + H, = Pb + H,O, inwhich 
lead oxide was reacted with hydrogen in the temperature 
range of 300°C. to 540°C. with the formation of metallic 
lead and water vapor. 

The methods employed to quantitatively determine the 
extent of reduction were (1) weight loss of the reacted 
specimen and (2) dewpoint of the reaction atmosphere 
These two methods were found to agree within + 7 per cent. 
Expressions were presented for quantitatively relating both 
the weight loss and dewpoint to the fraction of reduction (a). 
Experimental data obtained on the reduced powders were 
presented graphically in a vs. t (time) plots. Calculations 
of the activation energies for the reduction reactions were 
made from log k (reaction rate constant) vs. 1/T°K. plots. 
Probable mechanisms involved in the reductions were de- 
duced from particular linear plots of the data. Activation 
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energies determined from plots of log k vs. 1/T°K. were 
compared with those obtained from log specific electrical 
resistivity (p) vs. 1/T°K. for pressed specimens, however, 
no definite correlation could be made. The effect of reduc- 
tion on the specific resistivity of pressed specimens was 
also determined. In general, the curves of log p vs. t were 
correspondingly similar to the a vs. t curves. 

Results of the reduction of PbO, PbTiO; and PZT 
showed that these reactions followed approximate first 


order kinetics. Plots of log — vs. t, where a is the 


initial oxygen content of the reacting substance and x is 
the decrease in oxygen content at time t, were approxi- 
mately linear throughout the major portion of the reaction. 
An initial surface reaction was also exhibited by PbTiO; 
and PZT at the lower temperatures of the reaction tem- 
perature ranges. Plots of log k vs. 1/T were linear. Acti- 
vation energies were 18.4, 46.5 and 47.0 kcal/mole for 
PbO, PbTiO; and PZT respectively. The reduction data 
for Pb2SiO,, PbSiOs; and PbZrO; were found to conform 


more closely to an equation of the form log I =k'logt 


+ C, derived on the basis of the nucleation and growth of 
product phases. Approximate linearity was obtained from 


plots of log Inn vs. logt. Activation energies obtained 


for the reduction of Pb,SiO,, PbSiO, and PbZrO, were 
19.9, 21.0 and 34.6 kcal/mole respectively. The lead 
glasses, reacted with hydrogen primarily below their 
melting ranges, were found to be reduced to an appreciably 
lesser extent than the lead compounds. Reduction was gen- 
erally confined to the surfaces of the glasses, however, in 
the silicate glasses, devitrification tendencies increased 
the extent of reduction. 

X-Ray diffraction analysis was employed to identify 
crystalline phases present in the reduced specimens. 
Petrographic microscope examinations were used princi- 
pally to observe surface changes of the reduced specimens. 
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KINETICS OF CATALYTIC DECOMPOSITION 
OF NITRIC OXIDE 


(Order No. 61-4303) 


John Windsor Harding, Ph.D. 
University of Illinois, 1961 


An experimental study of the decomposition of nitric 
oxide on an aluminum oxide catalyst was conducted. The 
results were correlated in a rate expression which was 
interpreted in the light of a Langmuir-Hinshelwood mech- 
anism. 

The experimental data were obtained in a tubular, 
fixed-bed, flow-reactor operated as a differential reactor. 
The reactor was operated at atmospheric pressure over a 
temperature range of 644 to 807°C. The input was ap- 
proximately 10 to 50 mole percent nitric oxide diluted with 
either helium or nitrogen. Space velocities ranged from 
168 to 2280 hr.~* at standard temperature and pressure. 

The conversions of 0.2 to 2.0% of the entering nitric 
oxide were determined with a split-beam photoelectric 
colorimeter. The oxygen, resulting from the decomposi- 





tion reaction, reacted with some of the residual nitric 
oxide to form nitrogen dioxide. This was analyzed in the 
colorimeter with a 440 millimicron filter and 150 mmcell. 

The resulting rate of decomposition of nitric oxide was 
correlated for all runs as a function of nitric oxide con- 
centration in the form 


rs XPNo /(1 + YPnNo)’; 


where the empirical constants, X and Y are functions of 
temperature and diluent gas. The mechanism suggested 
by this form of equation is the reaction of two nitric oxide 
molecules, adsorbed on adjacent single sites, as the slow 
step; with nitrogen and nitric oxide in equilibrium between 
gas and adsorbed phases. Using this interpretation the 


constants X and Y became k'Kno /(1 + Ky fy and 
(Kyo -Ky,)/(1 + Ky,) respectively. The rate constant, 


k', in addition to the specific rate constant of the surface 
reaction, includes a constant factor to count only adjacent 
pairs of adsorbed nitric oxide molecules. The subscripts 
on the adsorption equilibrium constant, K, indicate the 
chemical species to which it applies. 

Upon prolonged heating of the Alcoa activated-aluminum 
catalyst at 742°C, the catalyst activity decreased. The 
same form of rate equation correlated the data, but the 
temperature dependence of the constants changed. The 
lower activity data indicated that the activation energy for 
the surface reaction and the heat of adsorption of nitric 
oxide were approximately 20 and 10 kcal. per mole re- 
spectively. Also the nitrogen adsorption equilibrium con- 
stant was found to be considerably smaller than the nitric 
oxide adsorption equilibrium constant. 

Microfilm $2.75; Xerox $4.40. 84 pages. 


OSCILLATORY BURNING OF 
SOLID ROCKET PROPELLANTS 


(Order No. 61-3342) 


Marvin Duane Horton, Ph.D. 
University of Utah, 1961 


Chairman: Dr. Norman W. Ryan 


The study of oscillatory burning here reported em- 
ployed end-burning grains in a side-vented cylindrical 
chamber. Supplementary data concerning the visco-elastic 
properties of the propellant were gathered by means of 
shock tube tests. 

The shock tube tests showed that the velocity of sound 
in the propellant was 5,620 feet per second. These tests 
also established that, in amplitude, each successive un- 
driven wave in the propellant was about 0.3 times as large 
as the previous one. 

Only axial modes of oscillation were observed in the 
burner and the frequencies of the first mode varied be- 
tween 260 cycles per second and 3,300 cycles per second. 
The recorded frequencies were inversely proportional to 
the length of the gas column opposing the burning propel- 
lant surface as would be predicted from acoustical theory. 
Irregular burning was not observed in any of the tests and 
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the maximum peak-to-peak amplitude of the pressure os- 
cillations was about 25 psi, roughly 13 per cent of the mean 
chamber pressure. 

Three propellants were used in the study but only the 
two polysulfide-ammonium perchlorate propellants ex- 
hibited oscillatory burning. The third propellant, a highly 
aluminized polybutadiene-acrylic acid copolymer and am- 
monium perchlorate combination showed only very low 
amplitude, non-acoustical oscillations. 

Insofar as experimental data permitted, current theo- 
ries concerning oscillatory burning were tested. The 
theory of Green and Nachbar correctly predicted that ir- 
regular burning would not occur in an end burner because 
there was no flow of combustion gases parallel to the 
burning surface. Three aspects of the experimental data 
could be used to evaluate the theory of McClure and his 
associates. First, the frequencies of oscillation were not 
precise enough to support the theory but at least did not 
contradict it. At the opposing ends of the chamber, meas- 
urements of the wave form allowed both the relative phase 
and amplitude of the oscillations to be compared to theo- 
retical values. McClure correctly predicted that the wave 
recorded at the gas end of the chamber would be 180° out 
of phase with the signal recorded at the rear surface of 
the propellant (for the first longitudinal mode). Variations 
in this phase difference were observed during portions of 
afew runs. The most significant agreement between the 
data and theory was that the trend between the ratio of the 
wave amplitudes at the chamber ends was predicted cor- 
rectly as a function of propellant length. Thus, in all points 
tested, McClure’s theory appears to be substantially cor- 
rect. Microfilm $2.75; Xerox $5.00. 96 pages. 


DEVELOPMENT OF TEMPERATURE PROFILE 
FOR TURBULENT HEAT EXCHANGE 
IN A PIPE 


(Order No. 61-4319) 


Robert Ernst Johnk, Ph.D. 
University of Illinois, 1961 


Data on radial temperature distribution were obtained 
in the thermal entrance region of a fully developed turbu- 
lent flow of air ina pipe. Uniform wall heat flux was em- 
ployed in the heat transfer section, which was long enough 
to allow the temperature profile to become fully developed. 
The data are used to examine the validity of analytical ap- 
proaches to the problem which are based on an analogy 
between heat and momentum transfer. Empirical expres- 
sions describing fully developed and entrance region tem- 
perature profiles were obtained. 

The entry region data show that the temperature pro- 
files close to the wall attain their fully developed shape 
rapidly after the flow enters the heat transfer section. 
Eddy diffusivity profiles calculated in the entrance region 
vary with distance downstream from the entrance, indi- 
cating an effect of time dependency of the turbulent diffu- 
sion process. 
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REACTION KINETICS, ADSORPTION, AND 
EQUILIBRIUM IN THE VAPOR PHASE 
DEHYDRATION OF ETHANOL TO 
DIETHYL ETHER AS CATALYZED BY 
ION EXCHANGE RESIN. 


(Order No. 61-3991) 


Robert Lynn Kabel, Ph.D. 
University of Washington, 1961 


Chairman: Lennart N. Johanson 


The primary purpose of this research was to investi- 
gate the theoretical significance and the usefulness of the 
Langmuir-Hinshelwood model of heterogeneous catalysis. 
In particular, the “equilibrium adsorption constants” ob- 
tained indirectly by correlation of reaction rate data were 
to be compared to the corresponding constants obtained 
directly from adsorption measurements. 

The reaction selected for study was the vapor phase 
dehydration of ethanol to give diethyl ether and water. 
“Dowex 50” ion exchange resin in the acid form was used 
as catalyst. It was believed that the simple form of this 
catalyst might allow additional insight into the nature of 
the catalytic site and into the mechanism of the catalytic 
reaction. 

The experimental work was comprised of three main 
phases of investigation: (1) reaction kinetics, (2) adsorp- 
tion, and (3) thermodynamic equilibrium. The reaction 
kinetics studies were carried out isothermally in a con- 
tinuous flow, fixed bed reactor. Integral conversion data 
for selected feed compositions were obtained mainly at 
atmospheric pressure, over a hundredfold range of space 
velocity, and at temperatures of 79.9, 105.7, and 120°C. 
The adsorption measurements for each component were 
carried out at 79, 100, and 116°C in a static adsorption 
system. The weight of vapor adsorbed at each of several 
pressures was indicated by a quartz spring balance. 

An apparently original method used in this work for the 
determination of the thermodynamic equilibrium constant 
required quantitative knowledge of the reactor feed com- 
position only and depended upon precision in detecting com- 
position change rather than accuracy of product analysis. 
A new experimental value of 24.7 for the equilibrium con- 
stant at 120.8°C, together with existing data at other tem- 
peratures, was sufficient to satisfactorily define the equi- 
librium relationship for this reaction system. 

Initial reaction rates were obtained by extrapolation of 
the integral kinetic data to zero reciprocal space velocity 
by least squares computer fit of the data by a cubic poly- 
nomial equation. These initial rates allowed selection of 
the most satisfactory rate equation from among several 
plausible equations derived according to the standard 
Langmuir-Hinshelwood approach. This equation, with sup- 
plementary observations, indicated the rate of reaction on 
the catalyst surface to be the rate controlling step and that 
adjacent catalytic sites were required for the reaction to 
proceed. Conversions, predicted with the integrated form 
of the rate equation, had an average percentage deviation 
of 6.41 from the experimental results upon which the origi- 
nal correlation was based. 4 

The adsorption data for water and ethanol were corre- 
lated by the BET and Langmuir isotherms, respectively. 
On the basis of these correlations it was possible to calcu- 
late the quantity of adsorbate in a monolayer. Comparison 
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of this quantity with that calculated from the resin ex- 
change capacity suggested that one equivalent of acid on 
the resin constitutes one molar catalytic adsorption site. 

The Langmuir equilibrium adsorption constants deter- 
mined for water and ethanol in the kinetic rate equation 
showed definite order of magnitude agreement with those 
determined directly from adsorption data. In addition, the 
kinetic studies indicated ethyl ether to be at most only 
slightly adsorbed. Correspondingly, the adsorption studies 
failed to detect measurable adsorption of ether. 

From consideration of the nature of the catalytic site, 
the magnitudes of the adsorption constants, and the form 
of the rate equation, it is inferred that the forward reac- 
tion takes place between adjacently adsorbed ethanol mole- 
cules and the reverse reaction by impact of an ether mole- 
cule from the vapor phase with a water molecule adsorbed 
adjacent to a vacant site. It is also believed that the close 
agreement of the adsorption constants strengthens the 
theoretical significance of the use of the Langmuir-Hinshel- 
wood model of heterogeneous catalysis. 

Microfilm $6.35; Xerox $22.50. 497 pages. 


THE FREQUENCY RESPONSE 
OF HYDROGEN ADSORPTIONS ON 
A NICKEL CATALYST 


(Order No. 61-3766) 


Leon Myron Polinski, D.Ch.E. 
Polytechnic Institute of Brooklyn, 1961 
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During chemical adsorption on a catalyst surface sev- 
eral processes occur simultaneously. This may be due to 
the heterogeneous nature of the surface or to the existence 
of different adsorbed states. 

This thesis is concerned with utilizing the frequency 
response and step response to analyze simultaneously 
occurring adsorption rate data on a heterogereous surface; 
specifically, hydrogen adsorbing on a nickel catalyst, with- 
out a priori assumptions as to the number of types of ad- 
sorption sites. 

A variable-volume device for measuring the frequency 
response of a catalyst was designed, constructed and oper- 
ated. Frequency response was used as a technique to in- 
vestigate adsorption phenomena and to isolate the phe- 
nomena present in the nickel-hydrogen system. The 
adsorptions thus isolated were identified by measuring 
the effects of introducing or removing known impurities 
such as oxygen or water from the catalyst system before 
H2 adsorption and noting qualitatively the changes in the 
relative amounts of each type of adsorption isolated. 

Step response (transient) data has been analyzed ex- 
tensively to determine that both very fast and very slow 
rate processes occur in the catalyst system which are 
outside the range of frequencies of the experimental ap- 
paratus. These analyses were made on the basis of calcu- 
lating the equivalent frequency response of certain pub- 
lished step response data and by direct measurement and 
analysis of the very fast and very slow phenomena associ- 
ated with the nickel hydrogen system. 

A method of calculation and interpretation of the data 





was formulated based on the unique property of the out-of- 
phase portion of the frequency response that it reaches a 
local maximum when the angular frequency, in radians, 
reaches the same value as one of the adsorption rate con- 
stants. 

Mathematical expressions are developed in which ad- 
sorptions can be represented as having a continuously 
variable character describable by a probability distribu- 
tion. A model is introduced which takes into account 
three ranges of adsorptions of atomic and molecular hy- 
drogen on top of various adsorbed states as NiO.*, NiO*, 
and Ni* with certain surface interactions postulated in- 
cluding site formation, H2O formation and sintering. 

Results from frequency response experiments carried 
out at frequencies of from one cycle/minute to one cycle/ 
six hours show that two distinct adsorption phenomena 
occur. These adsorptions are tentatively identified as 
hydrogen adsorption on evacuated catalyst (minimum 
amount of O2 present)(k = 1.0 min.~*) and hydrogen ad- 
sorption on top of preadsorbed O, (k = .025 min.~*). 

Other observed transient phenomena include an adsorp- 
tion of k = .0006 min.~* postulated as diffusion of oxygen 
through the bulk of the catalyst and a surface reaction in 
which H2O vapor is formed with a rate constant k = .0025 
min. ~. 
Very fast “instantaneous” adsorptions were also found 
to be present. These were too fast for resolution with 
present equipment. It is believed on the basis of very 
limited experimentation that more than one type of very 
fast adsorption occurred. 
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LATERAL DISTRIBUTION OF 
CONCENTRATED LOADS 
ON MULTIBEAM HIGHWAY BRIDGES 


(Order No. 61-4252) 


Anand Swarup Arya, Ph.D. 
University of Illinois, 1961 


An analytical study of the problem of lateral distribu- 
tion of wheel loads on multibeam highway bridges is pre- 
sented in this thesis. Based on numerical results obtained 
for a wide range of the variables involved, simplified 
formulas are recommended for design purposes. 

The type of multibeam bridge considered consists of 
precast concrete beams placed side by side, each con- 
nected to the adjoining ones through longitudinal shear 
keys. The beams may be either reinforced or prestressed 
concrete. 

The investigation involves the following steps: 


Development of Method of Analysis 





The method of analysis is based upon the assumption 
that the joints provided by the shear keys are virtual 
hinges which permit only rotation and not vertical trans- 
lation or longitudinal sliding. This assumption simplifies 
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the solution considerably and is believed to lead to a con- 
servative distribution of the wheel loads on the beams. 

The method is applicable generally to all types of beam 
cross-sections having a vertical axis of symmetry. The 
torsion-bending and warping characteristics of the sections 
are taken into consideration. 

The method results in algebraic simultaneous equations 
in terms of joint forces. The coefficients in these equations 
have been expressed in terms of certain dimensionless 
parameters. For obtaining numerical results, the equa- 
tions were generated and solved, and the moments obtained 
on the ILLIAC, the University of Illinois digital computer. 


Study of Variables 





Three types of beam cross-sections in common use 
have been studied: solid or hollow slab sections, box sec- 
tions and channel sections. For the study of the range of 
variation of the dimensionless parameters defined by the 
dimensions and properties of such sections, standard sec- 
tions were taken from many sources. In order to increase 
the range of the variables for a wider application of the 
results, certain hypothetical sections with extreme dimen- 
sions were considered. 

As a result of this study it was found that the cross- 
sectional variables could be expressed approximately in 
terms of only one variable for slab and box sections and 
two variables in the case of channel sections. 

Of the other variables, Poisson’s ratio was assumed 
zero. Beams were 3 or 4 ft wide and the number of beams 
was 4, 8 or 10. Both one and two traffic lane bridges were 
studied. The ratio of span to width of beams was varied 
from 5 to 25 for slabs, 5 to 20 for channels and 19 to 40 
for boxes. 


Effect of Variation of Parameters on Moments 





To verify the validity of the approximate relations de- 
rived between the cross-sectional variables, these vari- 
ables were varied individually and the corresponding vari- 
ation of the beam moments was studied. It was found that 
the approximate relations could be adopted without pro- 
ducing appreciable error in moments. The ratio of width 
of beam to the span was found to be the most significant 
variable. 


Maximum Moments in Beams 





For finding the maximum moments in the beams, the 
parameter combinations were planned to cover the maxi- 
mum range of variables. The maximum moments were 
found for standard AASHO Truck loads and were expressed 
as “fractions of a wheel load” for three cases: moments 
at mid-span for loads at mid-span; moments at mid-span 
for loads at quarter-point; and moments at quarter-point 
for loads at quarter-point. A study of these fractions indi- 
cated that one value of the fraction could be adopted for 
design of all beams. This would generally lead to slightly 
conservative design for exterior beams. 

Simplified formulas are proposed for the fraction of a 
wheel load to be used for designing beams of bridges with 
one, two or more traffic lanes. 
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COMPARATIVE STUDIES OF 
DESIGN PROCEDURES FOR 
REINFORCED CONCRETE SLABS 
REINFORCED IN TWO DIRECTIONS 


(Order No. 61-4272) 


Juan Casillas Garcia de Leon, Ph.D. 
University of Illinois, 1961 


Comparative studies were made in this investigation of 
different design procedures for reinforced concrete slabs 
reinforced in two directions. The procedures considered 
were those included in the 1956 edition of the Building 
Code of the American Concrete Institute, together with 
the proposed Modified Elastic Theory method and the New- 
mark-Siess design procedure. In addition, the procedures 
of design recommended by Westergaard and by Marcus 
were considered also. 

The comparisons made were of three general types: 

(a) Numerical comparisons of the design moments ob- 
tained for slabs with different conditions of restraint and 
different ratios of sides. 

(b) Comparisons of the yield load capacities and the 
type of failure to be expected in slabs designed according 
to the different methods. 

(c) Comparisons of the design philosophies on which 
the methods are based, and of the manner and extent to 
which the variables affecting the moments in a slab are 
taken into account in each method. 

From the studies of the first type, which included com- 
parisons of design moments in the middle strips of the 
slab, total slab moments across the width of the panel, 
beam moments, and combined slab plus beam moments at 
critical sections, the differences existing among the re- 
sults obtained using the several methods were established. 
As shown in the tables and figures presented, the moments 
given by the different methods do differ by appreciable 
amounts in many cases. 

Since the moments in a slab depend on many factors 
whose effects are closely interrelated, and since the ef- 
fectiveness of each method to take them into account varies 
for different slab conditions, no general conclusions were 
stated regarding the relative values of the moments ob- 
tained according to the different methods for all cases of 
rectangularity and restraint. However, a detailed descrip- 
tion of the observed differences was presented for each of 
the different types of moments considered. 

The studies of the second group included the evaluation 
of the yield load capacities of slabs for both failure as a 
panel and failure as a structure. It was observed that 
slabs designed according to the different methods have 
different factors of safety against yielding, although in 
most cases they will all fail by yielding as a structure. 

The origin and derivation of the different methods con- 
sidered were presented to serve as a basis for the studies 
of the third type. Taking into account their fundamental 
approach to the problem of design, the methods considered 
were divided into “methods of analysis” and “methods of 
design.” The methods of the first group, ACI Method 1 
and the MET method, are based on the assumption that a 
two-way slab may be designed safely and economically 
using the moments derived for a similar elastic plate. 
Therefore, they are limited to presenting an approximate 
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procedure of analysis by which the elastic moments can 
be determined easily for different conditions. 

In the “methods of design,” ACI Method 2 and the New- 
mark-Siess procedure, the results of the elastic analyses 
are modified to take into account the specific characteris- 
tics of a two-way slab not considered directly in these 
analyses. 

The two groups of methods were then considered sepa- 
rately and their main features were analyzed individually. 
From these studies it was possible to determine the effec- 
tiveness of each method for considering the different vari- 
ables affecting the moments in a two-way slab structure 
and to indicate the more important defects and inconsisten- 
cies of each of the methods studied. 

Microfilm $4.70; Xerox $16.65. 368 pages. 


THE EQUIVALENT FRAME ANALYSIS FOR 
REINFORCED CONCRETE SLABS 


(Order No. 61-4279) 


William Gene Corley, Ph.D. 
University of Illinois, 1961 


This study involves the quantitative comparison of mo- 
ments in reinforced concrete slabs as determined by the 
analysis of equivalent two-dimensional elastic frames, by 
analysis based on the theory of flexure for plates, and by 
tests on both elastic and reinforced concrete models. In 
the first portion of the investigation, moments determined 
from the analysis of equivalent frames are compared with 
the moments based on plate theory. Moments determined 
from plate theory included solutions by the use of finite 
difference methods and by the use of a double-infinite 
Fourier Series. These solutions included the following 
conditions: 


1. A typical panel of an infinite array of uniformly 
loaded square panels supported on circular column 
capitals. 


2. A typical panel of an infinite array of uniformly 
loaded square panels supported on square column 
capitals. 


3. A typical panel of an infinite array of uniformly 
loaded rectangular panels supported on square col- 
umn capitals. 


4. A loaded panel of an infinite array of square panels 
with strip loading for maximum positive moments 
and supported on square column capitals. 


9. A nine-panel structure supported on infinitely rigid 
square columns and having no edge beams. 


6. A nine-panel structure supported on infinitely rigid 
square supports and having deep edge beams on two 
adjacent sides and shallow edge beams on the other 
two sides. 


The studies indicated that the ACI equivalent frame 
analysis predicted moments which were lower than those 
obtained by plate theory. However, the comparisons showed 
that the frame analysis predicted the correct trend of the 
changes in the moments with the critical variables. On the 








basis of these comparisons, the properties of the hypo- 
thetical equivalent frame used in the two-dimensional 
analysis were modified to yield moments in good agree- 
ment with those obtained by plate theory. 

Moments obtained by the proposed frame analysis are 
compared with those measured in tests on elastic and re- 
inforced concrete models of slabs. These tests include: 


1. A six-panel aluminum flat slab. 


2. A nine-panel Lucite flat plate loaded to simulate an 
infinite array of panels. 


3. A twenty-five-panel Plexiglass flat slab. 
4. A nine-panel reinforced concrete flat plate. 
5. A nine-panel reinforced concrete flat slab. 


Although a two-dimensional frame analysis should not 
be expected to give the exact moments in slabs, it does 
give values which are sufficiently accurate for design pur- 
poses. The comparisons show that even though the mo- 
ments obtained by the proposed frame analysis differ from 
measured moments at some sections, the agreement is 
generally good. In nearly every case, moments obtained 
by the proposed frame analysis are in better agreement 
with the measured moments than are those computed by 
the methods of the 1956 ACI Code. 

A numerical example is given in which the interior 
strip of the reinforced concrete flat slab model is ana- 
lyzed. This sample illustrates how the proposed frame 
analysis can be applied to a typical strip of panels. 
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STRENGTH AND BEHAVIOR IN SHEAR 
OF DEEP REINFORCED CONCRETE BEAMS 
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(Order No. 61-4281) 


Henry Albert Rawdon de Paiva, Ph.D. 
University of Illinois, 1961 


The object of this investigation was to determine the 
strength and behavior in shear of reinforced concrete deep 
beams subjected to static and dynamic loading, to deter- 
mine whether the dynamic mode of failure is different from 
the static mode of failure, and to evaluate the effectiveness 
of web reinforcement. 

Thirty-five beams were tested, 13 statically and 22 
dynamically. Eleven of the static test beams had no web 
reinforcement; the remaining two had vertical stirrups. 
Half of the dynamic test beams had no web reinforcement 
and the others were reinforced with either vertical or 
inclined stirrups. The major variables were the span- 
depth ratio, percentage of tension reinforcement, strength 
of the concrete, and the presence or absence of web rein- 
forcement. All beams had compression reinforcement 
equal to about one-half the amount of tension reinforce- 
ment. 

Tests were conducted in series usually consisting of 
one static test of a beam without web reinforcement and 
two dynamic tests, one with and one without web reinforce- 
ment. The dynamic load was an infinite duration pulse 
equal to 110 to 200 percent of the static yield load. 
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All of the beams tested, both statically and dynamically, 
exhibited “arch action” prior to failure, and most of the 
beams showed the well developed vertical and inclined 
cracks typical of this type of behavior. 

Three types of failure are described for both the static 
and dynamic tests: flexure, shear, and flexure-shear. The 
beams failed in flexure if failure occurred by crushing of 
the concrete arch “rib” at the crown or by rupture of the 
tension “tie,” in both cases with a large amount of deflec- 
tion before failure. They failed in shear if failure oc- 
curred by destruction of the inclined strut which formed 
between the load point and the support as a result of in- 
clined cracking, with relatively little deformation before 
failure. The term flexure-shear was used to describe the 
failure of beams which had almost reached their flexural 
capacity, but which finally collapsed in the shear mode. 

Web reinforcement in the beams tested both statically 
and dynamically contributed little towards an increase in 
strength or a change in behavior or mode of failure. Its 
presence, however, reduced the ultimate deflections, es- 
pecially in the beams tested dynamically. 

Studies of the test results showed that the static strength 
at flexural yielding could be predicted reasonably well by 
the conventional straight line theory, and that the ultimate 
static flexural strength could be predicted by the standard 
ultimate strength procedure using a limiting concrete 
strain equal to 0.008 at failure. 

The strength in shear could not be expressed in terms 
of an established cracking load criterion because of the 
large increase in capacity beyond cracking as the span- 
depth ratio decreased. However, correlation of the test 
data for beams under concentrated loads with “shear- 
moment” and “shear proper” criteria showed that the ulti- 
mate strength in shear could be related better to a “shear 
proper” criterion than to a “shear-moment” criterion. 
There appeared to be a transition from shallow beams, 
where “shear-moment” governed and web reinforcement 
was fully effective, to the deep beams, where “shear 
proper” governed and web reinforcement was no longer 
effective. When uniform loads were considered, it was 
also found that the “shear proper” criterion expressed 
their ultimate shear strength. 

For the beams tested dynamically, the dynamic flexural 
strength is proportional to the static flexural strength as a 
function of the reciprocal of the time to failure. The dy- 
namic shear strength also seemed to be a function of the 
static shear strength and the time to failure. 
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AN ANALYTICAL STUDY OF THE BEHAVIOR 
OF PRESTRESSED STEEL BEAMS 
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University of Illinois, 1961 


This study is limited to simply supported, prestressed- 
steel, I-shaped beams with a constant eccentric prestress- 
ing force applied along the entire length of the beam, since 
this is one of the more elementary forms of construction 
and, perhaps, a form more likely to be employed in prac- 
tice. Stress conditions at the point of maximum moment 





and the force in the prestressing cable at various stages 
of loading are studied. Moment versus angle change char- 
acteristics are developed, including studies of the effect 
of variation in parameters. Approximate expressions for 
obtaining load deflection curves are presented, and ap- 
proximate methods for obtaining the ultimate moment 
carrying capacity are derived. Using the behavior char- 
acteristics as a guide, a criterion for working-stress de- 
sign is developed and the various parameters that influence 
design are discussed. The stability of the beam during the 
prestressing operation, in which the beam is subjected to 
an eccentric axial load is discussed. The development of 
a deflection criterion is presented, and limiting span- 
depth ratios are discussed. A study is made of the rela- 
tive behavior of prestressed composite beams and conven- 
tional composite beams. 

The efficiency of prestressed steel beams was found to 
be controlled to a large degree by two quantities, the maxi- 
mum stress in the beam immediately after prestressing 
and the value of the eccentricity of the prestressing force. 
Increases in either or both of these parameters increased 
the load carrying capacity of a given beam. It was found 
that secondary stresses resulting from deflection owing to 
prestressing can be safely neglected for most practical 
purposes. It was shown that if the beam is not supported 
laterally during the prestressing operation, lateral buck- 
ling will occur before the desired prestressing force is 
reached. In the study of prestressed composite beams, it 
was found that considerable increase in moment capacity 
can be obtained by substituting prestress for the conven- 
tional cover plate when this type of construction is used 
for bridge floors. 

Microfilm $2.75; Xerox $5.20. 102 pages. 


THE SIGNIFICANCE AND NATURE OF 
VEHICLE ENCROACHMENT ON 
MEDIANS OF DIVIDED HIGHWAYS 
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John Wendle Hutchinson, Ph.D. 
University of Illinois, 1961 


The objective of this study was to obtain information 
relative to the frequency, nature and circumstances of the 
use of medians as a stopping or recovery space for er- 
ratically moving vehicles. The work was undertaken as 
part of a project aimed at the determination of desirable 
widths and cross sections for highway medians in both 
urban and rural locations in relation to safety, service to 
traffic and economy. The length and lateral extent of 
movement of vehicles in the median and the effects of cer- 
tain median cross section elements and roadway charac- 
teristics on the frequency and safety of encroachments 
were investigated. 

The data on the frequency of vehicle encroachments 
on medians of selected portions of urban and rural free- 
ways in Illinois illustrates the present and potential sig- 
nificance of this facet of the highway safety problem. The 
data indicates that the rate of encroachment, in terms of 
vehicle miles of highway travel, decreases with the growth 
of traffic volume up to the practical capacity of the high- 
way. Above practical capacity the rate of encroachment 
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becomes relatively constant even though the frequency of 
encroachment (encroachments per mile of highway per 
year) continues to increase as more and more vehicles 
become subject to the chance of encroachment. The great- 
est observed frequency of encroachment was 14 per mile 
per year for an ADT volume of 31,000. 

Differences in the extent to which medians serve to 
delineate roadway alignment appeared to be the most im- 
portant factor affecting encroachment frequency. An ex- 
periment involving the use of evergreen trees in Chicago 
expressway medians was designed to test the effectiveness 
of better roadway delineation as a means of reducing the 
frequency of encroachments. The frequency dropped from 
11 to 3 encroachments per mile per year on one express- 
way and the number of encroachments on a long one-degree 
curve dropped from 8 to 0 for equivalent periods before 
and after the trees were installed. 

Because of the close spacing of obstacles such as 
crossovers and drainage structures in the 40 foot medians 
of the rural highways involved in the study, one-third of all 
vehicles that traveled beyond the outer edge of the left 
shoulder were involved in a collision with a fixed object in 
the median. 

The influence of a 4:1 median cross slope on the lateral 
extent of erratic vehicle movements in a 40 foot turf me- 
dian is illustrated. The angle of vehicle approach to me- 
dian barriers at any given distance from the left pavement 
edge is greatly influenced by median cross slope. 

Further investigation of the angie of vehicle approach 
to barriers at different distances from the pavement edge 
and the concentrated study of various means of improving 
the extent to which medians delineate roadway alignment 
is urged. The use of mild median cross slopes and the 
elimination of obstacles to the use of rural highway me- 
dians as a safe stopping and recovery space for erratically 
moving vehicles is recommended. 
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EARTH PRESSURES ON BRACED EXCAVATIONS 
IN SOFT CLAY, OSLO SUBWAY. 


(Order No. 61-4323) 


Harrison Kane, Ph.D. 
University of Illinois, 1961 


The behavior of braced excavations in soft clay is com- 
plex and our present understanding of the behavior leans 
heavily on the results of field measurements made during 
the last twenty years. However, there is no general agree- 
ment on many important phases of the behavior, for ex- 
ample, the magnitude and distribution of the earth pres- 
sures acting on the walls. 

In 1957, the Norwegian Geotechnical Institute developed 
an earth pressure measuring cell which could be installed 
on the sheet piles before driving and began a series of 
measurements in the excavations for the Oslo Subway. 
This thesis concerns the interpretation of the measure- 
ments obtained from the first two instrumented excava- 
tions, at Gronland and at Enerhaugen. 

The scope of this study includes a brief review of the 
theoretical states of stress and earth pressure theories 
applicable to excavations in soft clay, and the interpreta- 





tion of the measurements with respect to the deformations, 
the location of the failure surface, the magnitude of the 
total earth pressure, the earth pressure distribution, and 
the magnitude of the strut loads. 

Both excavations were rectangular with a width of 11 
meters. Z-shaped steel sheet pile walls were braced by 
a conventional system of steel wales and struts. At Grdn- 
land, the sheet piles were driven to rock at a depth of ap- 
proximately 13 meters. The excavation proceeded in 
stages to a depth of 11 meters. At Enerhaugen, the sheet 
piles were stopped at a depth of 10 meters, approximately 
6 meters above the rock surface, and the final depth of 
excavation was 8 meters. 

The soil profiles are similar at the two excavations. 

A granular fill, one to two meters thick, is underlain by 
soft, normally consolidated silty clay extending to the rock 
surface. The average undrained shear strength of the clay 
is 2.5 to 3.0 tons per square meter. The natural water 
content is approximately 40 per cent and the liquid and 
plastic limits are 49 per cent and 22 per cent respectively. 

Earth pressure cells were installed on two piles at 
Gronland and one at Enerhaugen with a one- to two-meter 
vertical spacing. Strut loads were measured in the vicinity 
of the test piles and piezometers were installed on and 
behind the sheet piles. 

The measurements reveal a distinct difference in be- 
havior between the two excavations. At Grdnland the total 
pressure on the wall is found to agree closely with the 
theoretical pressure obtained from a total stress analysis 
with a circular failure surface, while at Enerhaugen the 
total pressure increased with the excavation depth. 

It is concluded that a failure surface extending below 
the excavation level developed at a relatively shallow ex- 
cavation depth. With subsequent excavation, the depth to 
the failure surface increased. When the depth to the fail- 
ure surface extends below the bottom of the wall, the earth 
pressures on the wall increase because of the yielding of 
the clay below the wall. If the sheet piles extend to rock, 
the yielding is limited and the pressures on the wall do not 
increase. 

The measurements demonstrate that when the depth to 
the failure surface is known, the total earth pressure 
acting to this depth can be estimated by means of a total 
stress analysis with a circular failure surface. The dis- 
tribution of pressure, however, is a function of the yielding 
of the clay below the excavation. If yielding is minimized 
by extending the sheet piles to rock, an approximately tri- 
angular distribution results. With greater yield, the pres- 
sures on the wall increase and a trapezoidal distribution 
develops. Microfilm $2.75; Xerox $6.80. 145 pages. 


A STUDY OF FAILURES OF LINERS 
FOR OIL WELLS ASSOCIATED WITH THE 
COMPACTION OF OIL PRODUCING STRATA 
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With the production of oil from the unconsolidated 
Miocene formations in the Bolivar Coastal Fields, Vene- 
zuela, South America, a reduction in the fluid pressure in 
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the reservoir occurs which leads to compaction of the 
producing strata. This compaction causes much damage 
to the casings and liners of the oil wells. 

The field data studied indicate that the failures are 
principally caused by inelastic buckling of the liners at 
low strains and that the formations do not move in and 
exert large pressures on the liners. Sand production ap- 
parently leads to the development of erosion cavities and 
also to the filling in of the annular space between the liner 
and formation at other locations. 

Thirty-three friction tests were performed in the labo- 
ratory on 5-foot lengths of 5-in. diameter casing ina 
specially constructed pressure cell. The casing was sur- 
rounded by sand or cement grout, lateral pressure applied, 
and the casing pushed through the cell. Variables investi- 
gated included lateral pressure, sand density, dry and wet 
sands, and casing with and without mill scale. By cement- 
ing electrical resistance gages to the inside of the casing, 
the strains, and thus the loads, in the casing were deter- 
mined throughout its length. 

Twenty-three series of direct shear tests were con- 
ducted to assist in the evaluation of the coefficients of 
friction of sand versus steel. 

The test results show that for loose and dense sands in 
the field the coefficient of friction against casing may be 
taken as 0.30 to 0.35 and 0.36 to 0.42 respectively. Be- 
tween the casing and cement grout the coefficient is 0.60. 
A unique relationship exists between the frictional force 
developed and the corresponding slip for a given set of 
conditions of casing length, surrounding material and sur- 
rounding material density. The shape of the load-slip 
curves depends on the elastic or inelastic action of the 
component materials. The load is transferred from one 
medium to another by friction in such a manner that the 
strain energy of the system is a minimum. Very small 
slips are required to develop the full frictional resistance 
between elemental lengths of two materials. Load-slip 
curves for lengths shorter than the test length can be de- 
termined analytically from the test curves. 

The decline in fluid pressure is instrumental in causing 
liner failures, leading to relative movement between the 
liner and the formation and to the development of normal 
pressure on the liner. Thus, axial forces are induced in 
the liner by frictional drag. 

Methods for eliminating or reducing the frequency of 
casing failures are discussed. 

Application of the test results to the problems of the 
development of loads in friction piles and of the transfer 
of load in a structural joint are presented. 
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THE ANALYSIS OF THE DYNAMIC RESPONSE 
OF AN ABOVEGROUND SIMPLY-SUPPORTED 
CYLINDRICAL SHELL SUBJECTED TO 
BLAST LOADING 
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John William Melin, Ph.D. 
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The purpose of this study was the development of a 
method to determine the response of an aboveground sim- 





ply-supported elastic shell subjected to a blast loading. 
The loading was idealized using an incident blast wave as 
defined by Brode. This incident wave was assumed to 
have a plane front traveling in a direction norma! to the 
longitudinal axis of the shell. The effects of reflection of 
the pulse on the windward face, clearing of the reflected 
pressure over the structure, theoretical overpressure 
and dynamic-pressure decay and drag were considered. 

Flugge’s equations for elastic cylindrical shells were 
used. These were solved by representing the displacement 
by a Fourier series in the longitudinal direction and by 
finite differences in the transverse direction. Then, using 
a finite-difference procedure, the displacements and 
stresses were evaluated as a function of time by New- 
mark’s method of Numerical Integration. The resulting 
stresses and displacements were compared with results 
obtained by a modal analysis in which the Galerkin method 
was used to determine the mode shapes. 

Conclusions were drawn concerning the effects of length 
and thickness of the shell and of peak overpressure and 
duration of the loading on the response. 

Microfilm $2.75; Xerox $5.20. 103 pages. 


ANALYSIS OF THE STATIC AND 
DYNAMIC RESPONSE OF SIMPLE-SPAN 
MULTIGIRDER HIGHWAY BRIDGES 


(Order No. 61-4362) 


Cenap Oran, Ph.D. 
University of Illinois, 1961 


The principal objective of this investigation was to de- 
velop a method for the analysis of the dynamic response 
of simple-span, right, multigirder highway bridges under 
the action of moving loads. This type of structure con- 
sists of a reinforced concrete slab continuous over a num- 
ber of parallel beams spanning in the direction of traffic 
and simply supported at the abutments. 

In all previous analytical studies of this problem, the 
bridge was idealized as a single beam. In the present 
study, it is analyzed as a plate continuous over beams. 
Both the flexibility and the torsional stiffness of the beams 
are taken into account. The surface of the bridge deck 
may be uneven. The vehicle is represented by a single- 
axle load unit consisting of one sprung and two unsprung 
masses. The influence of damping is not considered. 

The method involves two major steps: (1) The deter- 
mination of the instantaneous values of the dynamic forces 
acting on the bridge; these include the interacting forces 
between the vehicle and the bridge, and the inertia forces 
of the bridge itself. (2) The evaluation of the deflections 
and moments produced in the bridge by these forces. 

The second step in the analysis is a problem of statics, 
and it is solved by an application of the Rayleigh-Ritz 
energy procedure. The deflection of the structure is ex- 
pressed as a series of functions that is capable of approxi- 
mating any deflection configuration in both the longitudinal 
and transverse directions. 

The method used to evaluate the dynamic forces is 
essentially an extension of that used for the static prob- 
lem. In contrast to the static case, however, the dynamic 
deflection of the bridge is assumed to be a half sine wave 
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in the longitudinal direction. The dynamic problem in- 
volves the solution of simultaneous, second order, linear 
differential equations with variable coefficients. 

Three separate computer programs have been prepared 
for use on the ILLIAC, the high speed digital computer of 
the University of Illinois. Two programs are for the static 
problem; they can be used to obtain influence surfaces for 
deflections and moments in the beams, or to compute di- 
rectly the effects produced by a three-axle truck loading. 
The third program is for the dynamic problem; it provides 
complete history of the response of the system by printing 
out interacting forces, deflections and moments at speci- 
fied time intervals. 

The adequacy of the assumptions involved in the analy- 
sis was investigated by obtaining solutions for the limiting 
case of a beam and comparing them to results obtained 
with other methods, and also by varying the number of dy- 
namic degrees of freedom of the system. In addition, 
theoretical predictions were compared to experimental 
data obtained from tests on a five-girder bridge model. 

Finally, a set of exploratory solutions were obtained to 
study the effects of those parameters that cannot be con- 
sidered when the bridge is analyzed as a beam. 

Microfilm $2.75; Xerox $7.40. 159 pages. 
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OF LONG RESTRAINED REINFORCED 
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The purpose of this investigation was to determine, 
analytically, the behavior and ultimate strength of long 
eccentrically loaded restrained reinforced concrete col- 
umns, and to study the effects of several variables known 
to influence their behavior and ultimate strength. 

An analytical method is presented for the determina- 
tion of the behavior of long, eccentrically loaded, pin-ended 
and restrained columns. The method is an iterative pro- 
cedure suitable for use on a high speed digital computer, 
and determines the moment and deflection at several dis- 
crete points along the length of the column for several 
load increments. The method does not require the assump- 
tion of a predetermined deflected shape for the column, 
and is capable of handling columns of any material or 
cross-section for which tables or curves of moment-rota- 
tion characteristics can be prepared. 

A method is also presented for the development of 
tables for the relationship between axial load, moment, 
and rotation for a reinforced concrete section; this method 
is suitable for use on a high speed digital computer. It 
permits the use of realistic assumptions for the stress- 
strain properties of the concrete and the reinforcement. 

The method of analysis has been applied to the solution 
of a series of long, pin-ended and restrained reinforced 
concrete columns subjected to eccentrically applied loads. 
The variables considered were: slenderness ratio, eccen- 
tricity of load, ratio of the eccentricities of load, rotational 
restraint stiffness, and ratio of reinforcement. Based on 





the numerical results thus obtained, a study was made of 
the effects of these variables on the behavior and capacity 
of reinforced concrete columns. 

The major conclusions concerning column capacity de- 
rived from this investigation are as follows: 

Increasing the coefficient of end restraint always in- 
creases the capacity of a given column. For small slen- 
derness ratios and small eccentricities of load, the in- 
crease in capacity resulting from an increase in the 
coefficient of end restraint is negligible. However, with 
increasing slenderness and eccentricity, the increase in 
capacity resulting from an increase in restraint stiffness 
is quite pronounced. 

Since increasing the ratio of reinforcement in a column 
with a given coefficient of end restraint, increases column 
stiffness without affecting the absolute stiffness of the end 
restraints, the relative stiffness of the restraints is re- 
duced. Thus, the coefficient of end restraint has less in- 
fluence on capacity for larger ratios of reinforcement; 
however, the ratio of reinforcement has a minor influence 
on the effect of end restraints when compared with the 
influence of slenderness and eccentricity. 

Since decreasing the ratio of end eccentricities in ef- 
fect increases column stiffness without affecting the stiff- 
ness of the end restraints, the effect of the coefficient of 
end restraint on capacity is decreased with decreasing 
ratio of end eccentricities. However, the influence of this 
variable on the effect of end restraint is relatively small. 

Increasing the eccentricity of load always decreases 
column capacity. The decrease in capacity produced by 
a given increase in eccentricity is greatest for small 
slenderness ratios, and small coefficients of end restraint. 
As the eccentricity of load increases, the effectiveness of 
end restraints is markedly increased. 

Slenderness ratio has a decided effect on the capacity 
of both unrestrained and restrained columns. In unre- 
strained columns, increasing the slenderness ratio in- 
creases deflections, and thus reduces capacity. In re- 
strained columns, increasing the slenderness ratio by 
reducing column stiffness produces two effects; it in- 
creases both restraining moment and deflection moment. 
In a relatively stiff column, an increase in slenderness 
increases capacity; in a column which is already rela- 
tively flexible, a further decrease in stiffness resulting 
from an increase in slenderness reduces capacity. 

Microfilm $3.00; Xerox $10.60. 231 pages. 


PLASTIC ANALYSIS AND DESIGN OF 
NON-PRISMATIC MEMBERS 
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University of Illinois, 1961 


In many structures a considerable saving in weight 
may be realized through the use of non-prismatic mem- 
bers which resist the applied loads more effectively than 
do the more common rolled sections. In order to achieve 
this advantage, a general method of plastic analysis and 
a procedure for the proportioning of non-prismatic mem- 
bers of steel was developed. Although the analysis was 
developed primarily for steel, it may be applied also to 
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other materials providing cognizance is taken of the dif- 
ferences in material and section properties. In general 
the method may be applied to structures which are com- 
posed of symmetrical sections and are subjected to pro- 
portional loadings. 

The plastic analysis of tapered or non-prismatic mem- 
bers is facilitated by classifying the plastic hinges in 
terms of their location: “critical” or “intermediate.” 
“Critical” hinge locations are those at which there is an 
abrupt change in applied load or structural geometry. The 
“intermediate” hinge locations are any other positions at 
which hinges may develop because of the variation in sec- 
tion along the length of the member. These intermediate 
hinges may form only if the slopes of the applied and re- 
sisting moment diagrams are equal. If plastic hinges are 
assumed to form only at critical locations, an initial ap- 
proximation of the collapse load and possible intermediate 
hinge locations may be made. Using these approximate 
hinge locations, a more nearly correct failure mechanism 
may be found. By repeated iterations the collapse load 
and the hinge locations may then be determined with a 
greater degree of accuracy. 

The design of a non-prismatic member consisting of a 
web and two flange plates is complicated by the fact that 
the designer has many choices of proportions. These 
choices fall into two general categories: (1) determination 
of the manner in which the cross section is varied along 
the length of the member to resist the applied moment 
most effectively, and (2) selection of the proper propor- 
tions of the cross section in order to minimize its area. 
General solutions are presented for these problems; how- 
ever, the determination of the most effective cross section 
and haunch proportions was facilitated by the application of 
a trial and error procedure which was developed for use 
with an IBM 650 computer. The results of these studies 
were utilized in the preparation of design charts which 
may be used to obtain the haunch dimensions for a mini- 
mum weight design. 
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THE STRENGTH OF 
WELDED BUILT-UP COLUMNS 
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Welded built-up members are being used more fre- 
quently in steel construction due to economy, convenience 
and aesthetics. 

It is only recently that a true insight into the behavior 
of columns under load has shown that the residual stress 
distribution inherent in the cross section plays a major 
role in the column strength characteristics. Welded shapes 
have residual stress magnitudes and distributions different 
from those of rolled shapes, and yet design formulas pre- 
pared for rolled structural shapes are being applied to 
welded columns. 

The dissertation is divided into three parts. First, the 
residual stresses arising in plates due to edge and center 
welds are studied, both theoretically and by experiment. 

A table of values is presented for use in the prediction of 





the residual stress distribution in welded plates, and a 
theoretical method is presented for the computation of 
thermal and residual stresses arising in edge- and center- 
welded plates. 

Secondly, the residual stresses arising in welded built- 
up shapes are studied. The results of the first phase are 
applied directly, since welded plates may be regarded as 
being component parts of the welded built-up shapes. 

Finally, the strength of welded built-up columns is 
studied. Particular attention is paid to box-shaped col- 
umns. The analysis is performed on the basis of the re- 
sidual stress distribution for the column shape determined 
in the previous phase. The predictions are made by use of 
the tangent modulus and ultimate load criteria, and the 
theory is correlated with column tests. 

A number of conclusions were drawn, and the more im- 
portant were that: 


1. The residual stress distribution in welded plates and 
shapes as obtained by computation correlates well 
with. experimental values only when much higher heat 
losses are used than usually assumed in the litera- 
ture. 


. The residual stress distribution in welded plates may 
be predicted sufficiently accurately from the results 
of the experimental study into welded plates. 


. The residual stress distribution in welded shapes 
may be predicted sufficiently accurately from the 
residual stress distributions of the separate welded 
plates, which may be regarded as the component 
parts of the built-up shapes. 


. For centrally loaded box-shaped columns, the in- 
crease of the ultimate load above the tangent modulus 
load increases for increasing values of slenderness 
ratio. 


. The effect of a very small out-of-straightness on the 
strength of welded box-shaped columns is signifi- 
cant. 


. The load-deflection curve and the ultimate load of a 
centrally or eccentrically loaded welded box-column 
can be computed on the basis of residual stress con- 
siderations. 


. Welded box-columns are weaker in actual experi- 
ment than the predicted theoretical values 2ccording 
to tangent modulus theory and ultimate load analysis 
because of out-of-straightness and lack of symmetry 
of residual stress. 


. For medium slenderness ratios, welded box-columns 
are from 5 to 15% stronger than welded H-columns. 
Microfilm $2.80; Xerox $9.70. 213 pages. 
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STRENGTH AND BEHAVIOR IN FLEXURE 
OF DEEP REINFORCED CONCRETE BEAMS 
UNDER STATIC AND DYNAMIC LOADING 


(Order No. 61-4397) 


Raymond Ernest Untrauer, Ph.D. 
University of Illinois, 1961 


The object of this investigation was to study the strength 
and behavior in flexure of simply-supported deep rein- 
forced concrete beams subjected to slowly and rapidly ap- 
plied loads, as a basis for the development of rational and 
efficient design procedures. In particular, it was desired 
to determine the behavior in flexure under dynamic load 
and to compare it with the static behavior; to determine 
the relation of the ultimate deflection under dynamic load 
to the ultimate static deflection; to determine the increase 
in flexural strength as a function of strain rate or some 
other factor; and, if the data collected were sufficient, to 
recommend design procedures for deep reinforced con- 
crete beams. 

The objectives were accomplished by analyzing the re- 
sults of static and dynamic tests. Seventeen beams were 
tested. Six were tested statically and served as controls 
for the beams tested dynamically. Eleven were subjected 
to rapidly applied load which consisted of a “flat-top” pulse 
of infinite duration applied by a pneumatic loading machine. 
The rise time of the pulses was approximately 0.8 to 1.7 
times the computed natural period of the beams. The load 
consisted of two concentrated loads applied at the one- 
third points of the span. Span-depth ratios of 2, 3 and 4 
were used. The beams were reinforced with either 0.83 or 
1.67 percent tension steel, compression steel equal to half 
the tension steel, and with 0.70 to 1.42 percent web rein- 
forcement. 

There were three main types of failures observed in 
both the static and dynamic tests; flexure, flexure-shear, 
and shear. The cracking patterns were the same for the 
dynamic and static companion tests. Two main types of 
cracks developed, vertical and inclined. The vertical 
cracks formed in the maximum moment region and the 
inclined cracks formed first at the bottom of the beam 
near the supports and propagated toward the top near mid- 
span. At yield, the cracks were fully developed and the 
strains in the tension steel became nearly uniform along 
the entire span. The beams thus behaved as tied arches 
in which the tension steel acted as the tie and the concrete 
above and outside of the inclined crack served as the arch 
rib. 

The behavior of deep reinforced concrete beams under 
static load can be predicted reasonably well. The well- 
known straight-line formulas can be used to predict the 
yield load capacity. The ultimate capacity can be pre- 
dicted using existing ultimate strength concepts but with a 
crushing strain equal to 0.008 instead of 0.003 to 0.004 as 
usually assumed for beams of conventional span-depth 
ratios. Formulas are presented which show good agree- 
ment with yield deflections and reasonable agreement with 
ultimate deflections. 

The dynamic behavior is compared with the static be- 
havior. It is shown that the mode of failure under dynamic 
load is the same as for the static companion specimens. 
In fact, it was impossible by observation of the failed 
beams to distinguish the beams tested dynamically from 
the beams tested statically without referring to the mark 





number on the beam. The inertia forces in these tests 
were small and were neglected; therefore the applied load- 
deflection curves were considered as approximate resist- 
ance-deflection curves. It was found that the dynamic 
stiffness and the dynamic ultimate deflection were approx- 
imately equal to their static values. An expression is 
given for the dynamic ultimate capacity in terms of the 
computed static ultimate and the time to ultimate deflection 
for the dynamically loaded beams. The application of the 
above expression to design is presented. 
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THE EFFECT OF SOFT SURFICIAL LAYERING 
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The purpose of this dissertation is to study by system- 
atic methods the nature of site periodicity during strong 
motion earthquake and the magnitude of dynamic amplifi- 
cation factor at sites overlying soft soil compared to those 
overlying competent rock. 

The study has involved investigations of over one hun- 
dred strong motion earthquake records obtained at seven 
sites covered by various thickness of soil and sedimentary 
rock. Each record was balanced to minimize instrument 
and other errors and a pseudo-velocity response spec- 
trum, which is a measure of structural intensity, made 
with the aid of a digital computer. To examine site peri- 
odicity no assumptions were made about the phenomena, 
but rather, spectra taken at each site were normalized to 
maximum particle velocity and added to one another. In 
this manner an average spectrum for each site is con- 
structed. No significant periodic effect was noticed at any 
of the layered sites. This was attributed to the fact that 
during strong motion earthquake significant periods are 
generally long compared with layer thicknesses and ran- 
dom in nature. 

To determine dynamic amplification factor, the distance 
from source to site and the earthquake magnitude were 
first scaled by a derived equation relating the parameters 
in order to normalize earthquake effects. Hard rock site 
effects were compared with the layered sites by comparing 
the center of gravity of the pseudo-velocity spectra V and 
the maximum particle velocities Vmax. Theoretical ex- 
planations are given for the observations made, and sug- 
gestions are offered for incorporating site characteristics 
into dynamic analysis of structures in high probability 
earthquake regions. 
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THE EFFECT OF PLASTIC STRAINS 
ON THE LOW-CYCLE FATIGUE BEHAVIOR 
OF STEEL 


(Order No. 61-4407) 


James Tsu-ping Yao, Ph.D. 
University of Illinois, 1961 


During the past two decades, high design stresses have 
often been utilized for structures such as ships, missiles, 
atomic reactors, high-pressure vessels, etc., where the 
size, the weight, or the service life of the structure is 
limited. In these instances, the material in parts of the 
structure may experience some degree of yielding under 
working conditions. As a result, the problem of low-cycle 
fatigue should be considered in the design of these struc- 
tures. 

Low-cycle fatigue tests are defined as repeated load 
tests in which failure occurs at a relatively small number 
of cycles. The upper limit in low-cycle fatigue life has 
generally been selected by investigators to lie within the 
range of 10* to 10° cycles. On the other hand, the lower 
limit of a low-cycle fatigue test is the static tensile test, 
often reported as 1/4, 1/2, 3/4, or one-cycle test depend- 
ing upon the stress-cycle (or strain-cycle) used or the 
particular investigator’s preference. 

In low-cycle fatigue tests, the applied stresses are 
generally high enough to cause plastic deformation and a 
corresponding hysteresis in the stress-strain relationship. 
Consequently, only the limits of one quantity (either load 
or deformation) can be maintained constant in any particu- 
lar low-cycle fatigue test. For this reason, all low-cycle 
fatigue tests must be further identified as either constant- 
load or constant-deformation tests. Existing test data 
reveal that there is consistently an exponential form of 
relationship existing in the results of constant-deformation 
low-cycle fatigue tests between the tensile change in plas- 
tic deformation and the number of cycles to failure. 

The purpose of this investigation was to study in a gen- 
eral manner the effect of the changes in plastic deforma- 
tion on the low-cycle fatigue behavior of axially-loaded 
steel specimens. A number of published works in this 
field were reviewed, and the results of these studies ana- 
lyzed. On the basis of this study, a general hypothesis was 
developed to describe the cumulative effect of plastic de- 
formations on the low-cycle fatigue behavior of metals. 
This hypothesis takes into account such factors as the 
compressive plastic deformation, the tensile plastic de- 
formation, and the number of cycles to failure, and was 
verified with special tests on 87 specimens made of three 
steels, namely, ABS-C as-rolled, ABS-C normalized, and 
a Lukens rimmed steel. In addition, limited correlations 
with published test data from other types of low-cycle 
fatigue tests on 2024 aluminum alloy were made to indicate 
the possibilities of extending the application of this hy- 
pothesis to metals other than mild steels. 
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THE DETECTION OF RADAR ECHOES 
FROM THE SUN 


(Order No. 61-4118) 


Robert Charles Barthle, Ph.D. 
Stanford University, 1961 


During several periods in 1958 and 1959 experiments 
were conducted at Stanford University for the purpose of 
obtaining a radar echo from the sun. Using a 40-kilowatt 
transmitter, coded sequences of transmitted pulses, a 
broadside array of rhombic antennas, conventional re- 
ceiving equipment, and a detection process which included 
the use of a digital computer, solar echoes were obtained 
in April, 1959. They were obtained again in a somewhat 
different experiment conducted in September, 1959. 

The April, 1959, experiments utilized a transmission 
code sequence of rectangular pulses of thirty-second dura- 
tion with a period of one minute. The detection procedure 
consisted of receiving and recording the data using rela- 
tively wide bandwidths (two kilocycles), converting the 
data from analog to digital form, envelope-detecting the 
received signal in digital form, processing the data to 
reduce the effects of short solar noise bursts, cross- 
correlating the received signal with the transmitted code 
sequence, and finally, integrating over a twelve-minute 
period. Numerical values of the probability that the re- 
ceived solar echo indications in these trials could be 
caused by chance were computed to be on the order of 
one chance in a million. 

For the September, 1959, trials a random length se- 
quence of transmitted pulses was used with a higher-gain 
antenna arrangement. Increased solar activity during the 
period, along with equipment difficulties, prevented reali- 
zation of the anticipated increase in the output signal-to- 
noise ratios. 

A study of the correlation characteristics of adjacent 
frequency bands in the solar-echo background-noise spec- 
trum revealed correlation coefficients of consistently high 
values. The results of this study were used in a data re- 
duction technique which resulted in a net improvement of 
the output signal-to-noise ratios. The improvement made 
possible by this technique was sufficient to enable detec- 
tion of radar echoes from the sun in the September, 1959, 
trials with computed error probabilities which are numeri- 
cally smaller than those obtained in the April, 1959, trials. 

Information obtained from the results of the initial 
solar echo trials will permit the detailed planning of future 
experiments from which additional knowledge may be 
gained of the solar corona, the solar magnetic fields, and 
the characteristics of the solar radio noise spectrum. 
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MACHINE LEARNING AND 
AUTOMATIC PATTERN RECOGNITION 


(Order No. 61-4121) 


David John Braverman, Ph.D. 
Stanford University, 1961 


The ability of a machine to learn of the existence of 
similarities between objects will enable the machine to 
perform many tasks characteristic of biological systems. 
If objects possessing similar properties are said to belong 
to the same class, a machine that is able to learn of the 
existence of similarities between objects will be able to 
recognize the class of an object. This study is concerned 
with the machine recognition of the class of an object when 
objects in each class possess a common property which is 
unknown to the machine. The recognition is based upon the 
measurement of a set of characteristics of the object to be 
recognized and a collection of learning observations. The 
learning observations are measurements of the character- 
istics of a finite number of objects from each class. 

Optimum, or Bayes, decision rules for recognition 
minimize the expectation of an arbitrary, preassigned 
function which measures the consequences of errors in 
recognition. Optimum decision rules are obtained as func- 
tions of the measurements of the characteristics of the 
object to be recognized and the learning observations with 
the aid of Statistical Decision Theory. The manner in 
which the learning observations must be used in optimum 
recognition systems, the inductive properties of optimum 
recognition systems, and the method of extraction of rele- 
vant information from the learning observations are also 
discussed in detail. 

Some examples of recognition systems for the minimi- 
zation of the probability of incorrect recognition of one of 
a set of unknown, fixed signals in the presence of noise are 
presented to illustrate the theoretical development. Fi- 
nally, the probability of incorrect recognition is obtained 
as a function of the number of learning observations, in 
order to evaluate the learning rate. 
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The cyclotron-resonance oscillator is a new device for 
the generation of microwave signals. It employs a low 
energy electron beam traveling with a periodic trajectory 
and a circuit which propagates electromagnetic waves at a 
phase velocity faster than that of light. The periodic mo- 
tion of the electrons as viewed along the direction of cir- 
cuit-wave propagation contains many space harmonics 
propagating at different velocities, one of which will be 
traveling approximately in synchronism with the circuit 
wave. Cumulative interaction between this space harmonic 
and the circuit wave is therefore possible. This is physi- 
cally possible because, in one cycle of the variation of rf 
fields, the electrons can be made to complete one full cycle 
of motion so that they will remain in the same rf phase 





throughout the motion. Therefore, a resonance phenome- 
non between the electrons and the circuit waves is ex- 
hibited. 

In this device the periodic motion of the electron is 
provided by a magnetic field so that electrons are rotating 
at their cyclotron frequency. The circuit is made from 
standard rectangular waveguides propagating the TE 10 
mode as its dominant mode. Therefore, the electrons, 
rotating in the transverse plane at the cyclotron frequency, 
will deliver energy to the transverse E-field. Bunching of 
electrons is primarily in the longitudinal direction, and is 
produced by the interaction between the rf H-fields in the 
transverse plane and the transverse motion of the elec- 
trons. Amplification in both the forward and backward 
directions is possible with that in the backward direction 
turning to oscillation at sufficiently high currents, since 
the feedback mechanism is inherently built in. The fre- 
quency of oscillation can easily be tuned by varying the 
magnetic field strength. The most important feature of 
this device is the possibility of being scaled down in di- 
mensions for operation in very high frequency regions, 
such as the generation of millimeter waves. 

In this report the basic physical principle of operation 
is first dealt with, followed by a chapter describing experi- 
mental tubes and results obtained therefrom. Experi- 
mental measurements include frequency, power, efficiency, 
harmonic content, start-oscillation current and backward- 
wave amplification characteristics. Excellent results were 
obtained. Frequency tuning over the band of 2.1 to 3.9 
kMc/s was recorded; a peak power output of about 16 watts 
and efficiency of more than 1 per cent over 23 per cent of 
the frequency band was obtained. This efficiency is com- 
parable to the commercially available O-type microwave 
oscillators. 

A small-signal analysis is also described in this re- 
port, using the familiar normal mode analysis. Excellent 
agreement between the theoretical and experimental re- 
sults was obtained. Start-oscillation current is found to 
depend very much on the reflection from the electron-gun 
end of the tube and rf space-charge forces are found to be 
negligible in this device. 

The experimental tubes constructed were in the S-band. 
However, by careful scaling and constructing, frequency 
generation in the range of 1 to 5 mm could be obtained. 
The magnetic field used to provide the cyclotron motion of 
electrons will, of course, increase linearly with the opera- 
tion frequency, but this is not too important in view of the 
efficiency and power handling capacity. 
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The manner in which the states are assigned in a syn- 
chronous sequential network determines the complexity of 
the resulting logical equations needed in the circuit. 
Proper assignment of the states will yield less costly and 
more reliable sequential networks. 
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This study develops an assignment technique and a 
method of evaluating the resulting assignment. In order 
to accomplish this, the distributions of probable costs for 
two level and/or diode realizations are examined. Then 
the relationship between the transition and Boolean matrix 
description of a circuit is studied. Finally, the structural 
properties of sequential networks are investigated. Making 
use of these structural properties and the insight gained 
through the statistical study of the cost distributions, an 
assignment procedure is developed. 

The most important results of this work are the dis- 
covery of an assignment procedure and the introduction of 
statistical concepts in the analysis of the assignment prob- 
lem. Using these concepts it is possible to predict ex- 
pected costs for an assignment in a particular circuit. It 
is also possible to determine how the states in a circuit 
should be merged to reduce the expected cost. 

Microfilm $2.75; Xerox $6.40. 132 pages. 
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(Order No. 61-4289) 
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This work is a theoretical investigation of the disper- 
sion of electromagnetic waves in an infinite, uniform, 
completely ionized, isothermal, deuterium plasma; the 
wave frequency is close to the ion cyclotron frequency. 
The deuterium plasma is assumed immersed in a uniform, 
time-invariant, axial magnetic field. The macroscopic 
velocity and electric field perturbations are taken as being 
perpendicular to the steady axial magnetic field. 

By solving Maxwell’s equations in a cylindrical geome- 
try a dispersion relation is obtained relating the radial and 
axial wave numbers. The main diagonal and off-diagonal 
components of the conductivity tensor are contained in this 
dispersion relation. The elements of the conductivity ten- 
sor are found by solving the Boltzmann Transport Equation 
for the ion distribution function taking ion-ion and ion- 
electron interparticle forces into account. Only binary 
elastic collisions are considered; the maximum distance 
for particle interaction is set equal to the Debye-Huckel 
shielding distance. It is discovered that a solution to the 
Transport Equation can be obtained by expressing the ion 
distribution function as a series of orthogonal Laguerre 
polynomials in velocity space with time dependent expan- 
sion coefficients. 

Once the elements of the conductivity tensor are ob- 
tained in a closed analytic form, the dispersion relation is 
solved for its roots; from these roots the axial wavelength 
and damping length are obtained. By varying the wave fre- 
quency about the ion cyclotron frequency the dispersion of 
the waves is observed near ion gyroresonance. 

Because of the complicated nature of the dispersion 
relation, the University of Illinois digital computer, the 
ILLIAC, was used to find the roots. Two waves are found 
to exist in such a plasma; one is a right-handed elliptically 
polarized wave and the other is a left-handed elliptically 
polarized wave. The former is damped less severely than 
the latter. Ion-ion collisions tend to broaden the resonance 





response and to decrease the absorption at resonance. 
Graphs are given describing the variation with frequency 
about cyclotron resonance of both the wavelength and 
damping length of both these waves. 
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The interaction between channelized plasma flow and 
a moving sinusoidal magnetic field is solved approxi- 
mately. The channel is idealized to one dimension. How- 
ever, non-linearities in the dynamic equations are re- 
tained. 
Dependent variables are assumed to have the form 
+eo 
® (x,t) = 2 
n=-c 
The functions ©, (x) are solved to n=2, k=4 for the 
case of a dense compressible single fluid with scalar con- 
ductivity. The case of a weakly ionized tenuous fluid made 
up of electrons, ions and neutrals is solved in the first 
approximation. 
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The Hall effect in semiconductors provides a purely 
electrical approximate physical realization of the ideal 
gyrator, particularly at low frequencies. This investiga- 
tion is concerning the properties and synthesis of passive 
electrical networks which contain Hall plates (as these 
are called) as basic nonreciprocal elements. 

In order to permit quantitative estimation of the non- 
reciprocity of an element and to evaluate how closely it 
approaches an ideal gyrator, a nonreciprocity figure-of- 
merit M has been formulated for two-ports. An advantage 
of M formulation is that it simultaneously takes into ac- 
count the semiconductor constants, operation conditions 
and the electrode system. After a detailed discussion of 
the physics of Hall effect, the attention is focussed on the 
optimization of various parameters to maximize M. Thus 
from a device viewpoint an optimum is shown to exist with 
respect to temperature, magnetic field and plate constants 
and is shown to differ from the optimum for Hall generator 
or a signal-to-noise-ratio optimum. 


The items following each abstract are: the price of a microfilm copy; the — of a copy enlarged by the Xerox 


process to 6 x 8% inches; the number of pages in the manuscript. 


lease order copies by number. 





1552 


ENGINEERING 





Network representation of some basic plates namely 
the general 3-terminal, and symmetric 4-terminal and 
6-terminal plates is then given. The other advantage of 
the M formulation is brought out in the process of maxi- 
mizing it for 2-ports constructed on 3-terminal and 4- 
terminal plates. It is proved that the theoretical maximum 
of M is 0.5 and occurs for symmetric plates both under 
practical and ideal conditions. It is therefore somewhat 
unnecessary to tackle the much more difficult problem of 
representation of general 4-terminal plates. An error in 
an earlier work concerning symmetric six-terminal plates 
is also pointed out. 

The second part deals with the construction of some 
useful nonreciprocal devices such as isolators, gyrators 
and circulators after suitably modifying the properties of 
Hall plates by conventional circuit elements. The trans- 
forming (or embedding) networks have been considered in 
two broad classes; the lossy transformerless, frequency 
invariant (or pure resistive) type; and the lossless recip- 
rocal type. The resistive embedding has been known and 
used earlier, but this appears to be the first systematic 
attempt to optimize the embedding networks and consider 
the effects of mismatch upon the insertion loss of devices. 
An improvement in the theoretical minimum forward in- 
sertion loss of a matched 3-port circulator from an earlier 
figure of 8.4 db to about 7 db has been obtained. 

The lossless reciprocal embedding has been introduced 
as a new method; along with it canonic forms of arbitrary 
3-ports and some special n-ports under lossless recipro- 
cal embedding are presented. The theoretical method of 
evaluating the invariants given in this report is such that 
it permits a direct physical interpretation and provides a 
simple method for synthesizing the embedding networks 
(in most cases only ideal transformers are required). The 
improvement in the insertion loss is remarkable, for ex- 
ample, 3 db for an isolator, 4.2 db for a 3-port circulator. 
Many of the techniques permit an easy extension to larger 
number of ports. 

The last part exhibits experimental results of actual 
operation the more promising devices such as an isolator 
constructed from a symmetric 4-terminal plates by lossy 
and LR embedding (7.5 db and 4.6 db respectively); and 
circulators of forward loss 8.1 db and 5.8 db (constructed 
from a symmetric 6-terminal plate by lossy and lossless- 
reciprocal embedding respectively). In addition, actual 
operation of a low-frequency nonreciprocal tunnel diode 
amplifier is presented, with 9 db gain and 27 kc band width 
(the high frequency cut-off is primarily due to very low 
impedance level of the circulator, and long leads needed 
for the interconnection). 

This study establishes the best that could be expected 
from Hall plates, and that in order to be more attractive 
the use of negative resistors may be required. In conclu- 
sion some unsolved problems concerning effect of magneto- 
resistance, higher order circulators from a single plate 
etc., are pointed out for future work. 
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The notation which forms the basis of the following dis- 
cussion is derived from the “state space” representation 
developed by Bertram and Kalman. This notation is used 
both in the description of the model for the plant and in the 
model for the input process. 

Specifically, three problem areas associated with the 
design of linear sampled-data systems will be considered. 
The first arises from having the transition and distribution 
matrices of the system be random variables, i.e., the ran- 
dom parameter problem; the second from having multi- 
plicative noise at the input to the system, this being a spe- 
cial case of the first problem area; and the third from 
being unable to measure the state vector of the system 
exactly. 

In each of these three areas, the performance of the 
system is measured by using either a generalized sum- 
squared-error, a final-value, or a minimum-time cri- 
terion. The design procedures are based either upon mini- 
mizing the expected value of the performance index or 
upon minimizing the performance index in the presence of 
worst-case variations within the system, e.g., minimizing 
the expected value of the sum-squared-error. 

In general, the results are in the form of feedback co- 
efficients which relate the value of the optimum input to 
the value of the state vector of the system. 
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This thesis contains a discussion of theoretical approxi- 
mations of currents induced on a conducting, infinitely 
long, circular cylinder excited by various types of slots. 
Some measured values of surface current distributions for 
slots on large radius cylinders is also included. Specifi- 
cally, the following cases are discussed. 

1. The infinite axial slot for all ranges of cylinder 
radius is considered. The evaluation of the harmonic 
series is performed by truncating the series and then ap- 
proximating the remainder in terms of summable series. 
The errors in the approximations and sample computations 
are discussed. Watson’s Transformation and the residue 
series evaluation is reviewed. Since the residue series 
does not converge rapidly for small distances from the 
slot, an expansion is derived directly from the transformed 
integral for this range of values. A comparison of the 
residue series and harmonic series evaluations is also 
made. 
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2. An asymptotic expansion is derived for the currents 
induced on small radius cylinders due to finite longitudinal 
slots for values of (ka)?/kZ << 1. 

3. An asymptotic expansion is obtained for the case of 


a circumferential slot running entirely around the cylinder. 


This expansion is valid for ranges of axial distance such 
that kZ/(ka)? << 1. 

4. Approximate expressions are obtained for slots on 
large radius cylinders. Near the slots, the results are 
expressed in terms of the slot field on a flat sheet multi- 
plied by a series containing powers of a term dependent on 
the “Geodesic” (the surface ray path length) and the radius 
of curvature of the ray path. For large angular distances, 
a residue series evaluation is obtained. It is shown that 
the expression for the finite axial slot is identical to that 
of the infinite axial slot if the appropriate expressions on 
a flat sheet, the ray path, and radius of curvature are in- 
terchanged. 

5. Finally, experimental techniques of measuring mag- 
nitude and phase of surface currents are proposed. A set 
of measurements made on two cylinder models (ka=12.5 
and 25) are compared with the theoretical results. These 
measurements, made at X-band, consider both longitudinal 
and transverse slots. The measured field points cover 
distances of 0.75 Ao to 5 A» from the slot. 
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GUIDING AND SCATTERING 
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REACTANCE SURFACES 


(Order No. Mic 60-3855) 
Alexander Hessel, D.E.E. 
Polytechnic Institute of Brooklyn, 1960 


The present study of the electromagnetic properties of 
a plane possessing a sinusoidally-modulated surface im- 
pedance (usually reactance) is divided into four main parts: 


a) Plane Wave Scattering, treated in Chapter II, 


b) Guided Waves (Resonances), discussed in Chapter IV, 


c) The Field of a Line Source Above the Boundary 
Plane, incompletely investigated in Chapter V, and 


d) Experimental Realization of a Constant Reactance 
Plane, discussed in Chapter VI. 


In Chapter III, a rigorous formal solution of the two- 
dimensional problem, valid for all values of ka, is derived 
for the scattered field due to an incident plane wave on the 
sinusoidally-varying surface impedance plane. The ex- 
plicit expressions for the field amplitudes involve rapidly 
convergent continuous fractions. Only the E-mode solu- 
tion, valid for all values of modulation and relative peri- 
odicity ka, is evaluated in detail. Regions of anomalous 
dispersion are observed, and several cases of typical be- 
havior of the far field amplitudes for one and two propa- 
gating modes are shown and explained in terms of coupling 
of modes. By considering simultaneously the near field 
distribution, the anomalous behavior is related to the stored 
power content of the transversely below cut-off modes. 
These resonances are analogous to the so-called “Wood 





anomalies” on optical reflection gratings. A graphical 
method of rapidly predicting the multiplicity and location 
of the anomalies is presented, and an equivalent network 
is demonstrated which enables one to visualize the quali- 
tative behavior of the scattered field amplitudes. 

The geometric-optical limit of the solution is examined, 
and the limitations of its applicability in the case of a large 
number of propagating modes are given. 

In Chapter IV, rigorous solutions are derived for the 
propagation characteristics and field distributions of waves 
guided by the sinusoidally-modulated surface reactance 
plane. The explicit field amplitudes and the determinantal 
equation for the propagation wavenumber are expressed 
again in terms of continued fractions, which are rapidly 
convergent for all values of modulation M in the case of 
E-modes, but are more slowly convergent and are valid 
only for M< 1 in the case of H-modes. Numerical results 
are obtained for E-modes for both surface wave (modal) 
and leaky wave (non-modal) solutions. The propagation 
characteristics of the surface waves are presented in band 
structure form, and the resulting behavior is discussed in 
terms of mode coupling. Curves are also presented for 
the amplitudes of the more important space harmonics as 
a function of modulation and spacing. Leaky waves with 
low attenuation constant are produced when the modulation 
spacing exceeds a critical value dependent on the parame- 
ters, and numerical values of the propagation characteris- 
tics and space harmonic amplitudes are determined to 
first order. 

In Chapter V, a rigorous formal expression for the 
field of magnetic line source above the investigated bound- 
ary plane is obtained. Partial results for the far field 
show the geometric-optical contributions and indicate the 
manner in which the surface wave poles contribute to the 
total field. 

Chapter VI deals with a physical realization of the con- 
stant surface reactance plane. A modulated corrugated 
structure was designed and built. The propagation charac- 
teristics of a surface wave guided along the structure were 
measured and found to correspond well to results predicted 
by the theory. 
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This report presents theoretical and experimental re- 
sults on a type of limiting action occurring in parametric 
circuits. Let a signal at frequency w be passed through a 
tank, resonant at this frequency, which is coupled bya non- 
linear element to a tank resonant at the half frequency w/2. 
Above a certain threshold, the signal transmission through 
the w tank will suddenly and sharply limit, in part because 
some of its energy goes into subharmonic w/2 oscillations, 
in part because the input VSWR to the device increases. 
This limiting principle can be implemented with varactor 
diodes or other parametric elements; it also explains the 
operation of previously known ferrite types of limiters. 
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Both the steady-state and the transient characteristics 
of such limiters have been analyzed. The steady-state 
analysis yields detailed design information for varactor- 
diode limiters, in terms of the varactor diode characteris- 
tics. The transient solutions explain the leakage spikes 
observed in limiters of this type, particularly in ferrite 


versions, and to a lesser extent in varactor diode versions. 


The limiting action cannot begin until the subharmonic os- 
cillations have built up from thermal noise. The larger 
the input compared to the threshold, the faster this buildup. 
Therefore, as the input power is increased above the 
threshold level, the leakage spikes become shorter and 
higher. This description is modified when the rise time of 
the input pulse is comparable to the leakage spike length. 
The leakage spike then does not reach full height, because 
the subharmonic oscillations have time to build up while 
the input pulse rises. The leakage spike peak amplitude 
“saturates” at larger power levels, especially when the 
input pulse has a finite rise time. 

Several experimental varactor-diode limiters have 
been tested at Stanford, and elsewhere. An early S-band- 
waveguide version used three diodes in parallel, shunted 
across a waveguide. The w/2 resonance came from the 
diodes resonating with the reactive characteristic imped- 
ance of the guide below cutoff. There was no w resonance. 
Sharp limiting occurred over at least a 16 db range, with 
a 10 mw input threshold level, and less than 3° of phase 
shift over the entire range. Below-threshold insertion 
loss was ~ 10 db. A 126-Mc varactor-diode limiter using 
lumped circuits, and an S-band garnet-sphere version 
borrowed from the Watkins-Johnson Company, were used 
to observe the leakage spikes, which are too short to be 
readily seen in higher-frequency varactor-diode limiters. 
Finally, detailed tests were made of a stripline limiter at 
S-band using a pill-type varactor diode. Essentially flat 
limiting over at least a 20-db dynamic range above the 
threshold level of 1 milliwatt was observed. The below- 
threshold insertion loss was ~ 2.5 db, and the phase dis- 
tortion was less than 5° over the entire range. The be- 
havior of this limiter verified the steady-state analysis of 
this report in every detail. 

With further improvements in both varactor diodes and 
experimental circuits, still better limiter performance 
should be possible. This method of limiting appears to 
offer a simple method of obtaining sharp limiting at low 
power levels with small phase distortion. 
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The paper deals with the development of a new method 
which leads to a modified root-locus analysis of a class of 
feedback systems. The nonlinear systems considered are 
characterized by elements whose input-output relationships 
may be represented as a power series in terms of the er- 





ror function. The error function is defined as the differ- 
ence between the input function and F times the output 
function, where F is the feedback loop gain. The treat- 
ment is based on the assumption that the input to the sys- 
tem is a unit step function. 

It is shown that the effect of the nonlinearity can be 
interpreted in three different ways, as given below: 

1. The nonlinearity mcaifies both the gain and the 
singularities of the open-loop transfer function. 

2. The nonlinearity gives rise to two different gains, 
one for locating the closed-loop poles and the other for 
obtaining the residues corresponding to each pole. 

3. The nonlinearity modifies both the gain and the mag- 
nitude of the step input. 

Making use of the third interpretation, a linearized 
system equivalent to the original nonlinear system can be 
obtained and then a root-locus plot can be made. 

The results obtained by this method are reasonably 
accurate and this technique is applicable to systems of any 
order and type as long as they fall in the specified class. 

Microfilm $2.75; Xerox $5.20. 104 pages. 


ANALYSIS OF THE CORRELATION FUNCTION 
OF A CLASS OF MARKOV PROCESSES 


(Order No. 61-4341) 


Hsiao Jiong Ma, Ph.D. 
University of Illinois, 1961 


It is well known that a stationary Gaussian process will 
also be a Markov process provided the correlation function 
has the exponential form. For a nonstationary Gaussian 
process, a more general functional equation involving the 
correlation functions is shown to hold. Equivalent condi- 
tions are developed for physical application. 

Based on the notion of a Gaussian white noise, the 
Brownian motion and Ornstein-Uhlenbeck processes are 
formally derived. It is then shown that if a component of 
a multiple Gaussian Markov process is filtered through a 
linear device, the output process will also be a component 
of a multiple Gaussian Markov process whose dimension 
is augmented either by the order of the linear device or 
just by one, depending on the choice of the component 
processes. Examples include filters of different pole con- 
figuration and physical arrangement. 

The wide-sense Markov process is discussed from the 
point of view of the best linear least square prediction. 
This concept is then extended to the multiple case. The 
correlation matrix function is found to satisfy a functional 
equation similar to that obtained for a Gaussian Markov 
process. Microfilm $2.75; Xerox $3.00. 45 pages. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8% inches; the number of pages in the manuscript. Please order copies by number. 





ENGINEERING 


1555 





THE EFFECT OF THE ANTENNA PATTERN 
ON THE STATISTICS OF THE 
RECEIVED SIGNAL IN RADIO-FREQUENCY 
PROPAGATION SYSTEMS 


(Order No. 61-3999) 


David Donald McNelis, Ph.D. 
University of Washington, 1961 


Chairman: H. M. Swarm 


This thesis deals with the effect of antenna patterns on 
the performance of radio-frequency communication and 
search systems. The statistics of the received signal are 
determined as functions of the antenna pattern, of the sta- 
tistics of the transmitted signal and of the statistical vari- 
ations of the electrical properties of the propagation paths. 
Specific results are as follows: 

The auto-correlation function of the received signal is 
determined under general multi-path conditions. The de- 
velopment illustrates the interaction of the various random 
variables involved. This result is shown to be in general 
agreement with the observed behavior of multi-path sys- 
tems. 

The precision with which angular bearing measurements 
may be made from a signal with a gaussian fluctuation of 
arrival angle is determined. This formulation includes the 
case where the variance of the arrival angle density func- 
tion is unknown. An antenna beamwidth is found which will 
minimize the expected error of measurements made under 
these conditions. 

The percentage of time that phase interference ina 
two-path system causes a received carrier to fade below 
a threshold value is determined. This statistic is devel- 
oped as a function of beamwidth for various common forms 
of antenna patterns. It is shown that in these cases, there 
is an “optimum” beamwidth which minimizes the percent- 
age of time which the received carrier power is reduced 
below the threshold level. 

The envelope and phase auto-correlation functions of 
the received carrier are determined for general multi- 
path conditions. The method used requires only the evalu- 
ation of the joint characteristic functions of the arrival 
angle probability densities of the various paths. 

Under the restriction of slowly changing time delays, 
the channel capacity is derived for a two-path system 
operating in the presence of thermal noise. It is shown 
that the capacity under this multi-path condition may ac- 
tually exceed that of a corresponding system with single- 
path propagation. 

Microfilm $2.75; Xerox $6.80. 143 pages. 


THEORY AND ANALYSIS 
OF GENERAL SWITCHING NETS 


(Order No. 61-3308) 
Jose Miro-Nicolau, Ph.D. 
Case Institute of Technology, 1961 


A class of switching nets called S-nets is defined. The 
class is more general than the Burks’ well formed switch- 
ing nets in that it allows feedback u-loops involving any 





number of switches. Self-loops, which are u-loops feeding 
the output of a switch to one of its inputs, are also per- 
mitted. The S-net topological model is presented and stud- 
ied to determine the properties and performance charac- 
teristics of the S-net which are dependent upon the S-net 
topological structure. It is proven that a u-loop is a nec- 
essary but not sufficient condition for a S-net not to be 
combinational; and the presence of a self-loop in one 
switch is a sufficient but not necessary condition for non- 
combinational behavior. A matrix approach is used to 
describe the switches and some matrix operations are 
introduced. A matrix analysis method is proposed to pre- 
dict the performance of any S-net without u-loops. The 
application of this method to the design of combinational 
logical circuits is investigated. A second matrix method 
is proposed that permits the analysis of any S-net. Fi- 
nally, the application of the second method to the deter- 
minations of the settling times of the S-net outputs is 
studied. Microfilm $2.75; Xerox $9.45. 207 pages. 


VARIATION WITH SIZE OF CHARACTERISTICS 
OF ELECTRIC CIRCUIT COMPONENTS 
HAVING GAIN 


(Order No. 61-4354) 


John Ludwig Muerle, Ph.D. 
University of Illinois, 1961 


Analyses of the variation with size, as size is reduced, 
of the electrical characteristics of three electric circuit 
components having gain, the cryotron, the field emission 
tube, and the magnetic film component, are performed. 
These analyses are performed with the realization that 
materials characteristics and fabrication techniques which 
are barely within the reach of present day technology are 
required before many of the conclusions derived become 
practical. The purpose of the analyses is to seek outareas 
in which improvements in the electrical performance of 
electric circuit components having gain can be found with 
the hope that the improvements will seem sufficiently 
worthwhile to encourage materials research along the 
avenues suggested and to encourage advancements in fabri- 
cation techniques capable of small component production. 

In order to find a component whose production in small 
size is worthwhile, the electrical performance at reduced 
size of the cryotron, the field emission tube, and the mag- 
netic film component are compared. These three compo- 
nents were considered because of their past history of 
improved electrical performance in small size and be- 
cause of the availability of essential small size experi- 
mental data about them. In general, size reduction is 
found to improve the electrical performance of the three 
components. The improvement, however, is at the price 
of reduced gain and increased volume power density; so 
that a combination of a minimum tolerable gain and a max- 
imum tolerable volume power density define the limits of 
size reduction for each component. Specifically, the cryo- 
tron shows the most improvement in electrical perform- 
ance under size reduction and the best electrical perform- 
ance at its optimum size. The optimum size cryotron 
should pose a challenge to the circuit designer with its 
ability in a system to process on the order of 10°” cycles 
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per second in a volume of less than one cubic inch and at 
a total power dissipation of one watt. The optimum size 
cryotron should also pose a challenge to manufacturing 
technology with its volume of on the order of 10~” cubic 
meter. 

In order to make any estimate of the effects of size re- 
duction on the electrical performance of electric circuit 
components having gain, some measure of that electrical 
performance needs to be established. The measure of the 
electrical performance of the components considered which 
was determined to be adequate is a set of their electrical 
characteristics. The set consists of volume power density 
because it is the source of temperature rise, gain because 
it is a defining characteristic, maximum frequency of 
operation because it is a measure of electrical signal 
processing efficiency, and a figure of merit, maximum 
frequency of operation divided by the power dissipation 
per component, because it is a measure of effectiveness 
in a system of the same components. 

The equations of the electrical characteristics defining 
electrical performance are derived from the general equa- 
tions of the electrical characteristics of the components 
and from numerical examples which determine which elec- 
trical characteristics dominate in each component. These 
equations defining electrical performance are a prolific 
source of information. They highlight the advantages and 
disadvantages of size reduction. They allow the deter- 
mination of an optimum size, which is that size at which 
the advantages of size reduction are maximized within the 
limitations imposed by the disadvantages of size reduction. 
And they indicate the direction in which the properties of 
materials should be changed either by the improvement of 
present materials or the discovery of new materials in 
order to improve component electrical performance and 
encourage smaller size. 

Microfilm $2.75; Xerox $6.00. 123 pages. 


EFFECT OF D. C. BIAS AND 
MAGNETIC RELUCTANCE ON HYSTERESIS 
AND EDDY LOSSES IN 
LAMINATED STEELS 


(Order No. 61-3319) 


Dinanath Digambar Nadkarni, Ph.D. 
Case Institute of Technology, 1961 


This topic was suggested while attempting an optimiza- 
tion of design constants during the development of a brush- 
less magnetic flux switch alternator. 

Research work of basic nature was carried out to ana- 
lyze the behaviour of iron core losses in unsymmetrical 
B-H loops due to a.c. pulsations superimposed on a d.c. 
bias. These unsymmetrical loops occur in various devices 
in the form of tooth ripple, flux pulsations due to unsym- 
metrical magnetic circuits, superimposed harmonics in 
direct current carrying filter chokes, unsymmetrical flux 
variations in magnetic flux switch alternators and many 
others. The behaviour of iron core losses was investigated 
with two modes of excitation, namely, series feed and par- 
allel feed. In these two cases the harmonic content differs 
even though the bias and excitation conditions are identical. 
Effects of harmonics and lamination thickness were con- 





sidered. Two types of magnetic circuits, namely, con- 
tinuous and discontinuous path, in the form of a toroid and 
a rotatable unit, were analyzed to study the effect of the 
introduction of an air gap. 
It is observed that the eddy current loss can be ex- 
pressed in the following forms: 
K¢ f?7r? 11i 
a 5 a. milliwatts /;9 
U 
- __tm____p? milliwatts /in2 
12 Ai*p,,N? 





If the eddy current loss per unit volume is expressed 
in terms of the pulsation flux density, the wave form fac- 
tor, Ks, of the induced electromotive force wave, E, 
appears in the formula. Refer to Formula 1. But, if it is 
expressed as a function of the induced r.m.s. voltage, the 
loss is independent of the wave form factor and, hence, 
the harmonic content. Harmonic content varies with d.c. 
bias even though a.c. pulsation magnitudes are held con- 
stant. According to the Formula (2), if the r.m.s. induced 
voltage, E, is kept constant, eddy losses are constant and 
they can be separated from the total core losses, thus ob- 
taining net hysteresis loss. 

The influence of skin effect and of lamination thickness 
can be evaluated from the following expression: 


r 6 rg 
We = We 1 - a) (Z) 
with skin effect ; 


= (5) - a 
* vs. . 2 (7 


Unsymmetrical hysteresis loops are of various shapes 
and sizes. They depend upon d.c. bias flux density, a.c. 
excitation amplitude, incremental permeability and also 
on frequency. Skin effect due to eddy currents and the 
harmonic content caused by the nonlinearities introduced 
by saturation and hysteresis have an effect on the sizes 
and shapes of the hysteresis loops. 

Hysteresis loss is assumed to be of the form W}) = 


nBac where the hysteretic constants m and 7 are evalu- 


ated as general polynomial functions of bias flux density. 
These constants are evaluated for both the series and 
parallel feed modes of excitation as applied to both the 
continuous and discontinuous path magnetic circuits. It is 
observed that these constants m and 7 vary considerably 
with d.c. bias. m and 7 were obtained as general poly- 
nomial functions of bias flux density using 4 or 5 point 
polynomial curve fitting techniques developed for this 
analysis. 

Influence of skin effect and lamination thickness can be 
studied from the following formula: 


’ 1 mT 
wh = Wh 1 - at (35) 
with skin effect : 


* 31 \26 


1 (pry idiveall 


j 


Behaviour of hysteresis loss in the supersaturated re- 
gion is analyzed qualitatively. Some of the deviations of 
Wh VS. Bac characteristics from a straight line curve in 
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the log-log plane, which have not been previously explored, 
are explained in this work. 

Partial derivatives of the total iron core loss with re- 
spect to the bias flux density and the a.c. excitation ampli- 
tude are also indicated. These partial derivatives can be 
used in optimization in design work. 

Future work has been suggested to enhance the utility 
of this work in applications to various unconventional elec- 
tromagnetic devices. 

Microfilm $2.75; Xerox $6.60. 139 pages. 


INVESTIGATIONS OF MAGNETICALLY 
TUNABLE NARROW BANDPASS 
NONRECIPROCAL FILTERS 
USING FERRIMAGNETIC RESONATORS 


(Order No. 61-4152) 


Chandrakumar Naranbhai Patel, Ph.D. 
Stanford University, 1961 


The possibility of a narrow-bandwidth, small insertion- 
loss microwave filter with nonreciprocal characteristics 
is studied, and the findings are reported. The discussion 
is limited to single-resonance transmission-type filters. 
In order to obtain tunability over a wide band of frequen- 
cies, samples of ferrimagnetic materials such as single 
crystals of yttrium iron garnet, are used as high-Q micro- 
wave resonators. 

The first suggestion regarding the use of spherical 
samples of YIG as coupling elements was made in 1958, 
and an experimental device, using a tuned stripline, was 
described. However, the disadvantage inherent in a nar- 
row-band tuned circuit over-rides the ease of tunability 
for which the YIG resonators were selected. Further 
work reported showed that such a narrow-band tuned cir- 
cuit was indeed not necessary. 

Analysis has been carried out in this report to obtain 
an equivalent circuit for coupling between two microwave 
circuits using a YIG sphere as the coupling element when 
the r-f magnetic fields due to the two circuits are cir- 
cularly or, in general, elliptically polarized. The expres- 
sions for the two important parameters---Q,,, the un- 
loaded Q of the sample of YIG serving as the resonator, 
and Q,, the external or loading Q of the coupling circuits 
---that determine the insertion loss and the bandwidth of 
the filter, are derived. The Q,, obtained for well polished 
spheres of single-crystal YIG ranges from 4,000 to 10,000 
over the X-band frequency range. The expressions for Q, 
give Q. much lower than Q,, in typical cases, which is the 
required condition for low insertion loss as shown by the 
lumped-constant filter-circuit theory. The expressions 
for Qe also indicate that the frequency dependence of Q, 
depends upon the ellipticity of the r-f magnetic field, and 
that, with the waveguide circuit considered, for various 
locations of YIG sphere in the waveguide, different Q.- 
versus-frequency characteristics are obtained. The in- 
sertion-loss behavior is presented in the form of a scat- 
tering matrix with the phase information omitted. It 
indicates that the nonreciprocal characteristic is optimum 
if the r-f magnetic field is circularly polarized, and that 
the nonreciprocal behavior deteriorates as the ellipticity 
is increased. For a linearly polarized r-f magnetic field 





the insertion-loss behavior is completely reciprocal. 
Signal limiting, with the filter using a YIG sphere, is also 
discussed. 

The experimental device consisted of a cross guide 
coupler, like a Bethe hole coupler, with only one off-axis 
aperture which contained the YIG sphere. The experi- 
mental results on various filters with different off-axis 
locations of the aperture are reported, showing that the 
best results are obtained with an x, = x, = 1/4a filter, 
where x, and x, are the off-axis distance of the aperture 
from the walls of the two guides and a is the width of the 
guides. Typical performance figures are: Insertion loss 
in forward direction, 2-3 db; reverse isolation, more than 
25-30 db; 3-db bandwidth, 11.5 Mc from 8.2 to 12.4 kMc; 
and limiting power level, about 28 dbm. The forward and 
reverse characteristics of the filter can be interchanged 
by reversing the d-c magnetic field. The filters are tun- 
able over the entire X-band by changing the d-c magnetic 
field. The experimental results obtained are in good 
agreement with those predicted from the theory. 
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AN ANALYSIS OF A NONLINEAR 
TRANSMISSION LINE 


(Order No. 61-4154) 


Russell Briney Riley, Ph.D. 
Stanford University, 1961 


A distributed transmission line made with voltage- 
dependent shunt capacitance is nonlinear and therefore 
has properties quite foreign to the more familiar linear 
transmission line. Waves change in shape as they propa- 
gate; in fact, a sine wave can become a “sawtooth” wave 
with a very fast rise---much less than a nanosecond. Ex- 
tremely short pulses can be generated at repetition rates 
far beyond the capabilities of other pulse generators. 

The conventional analysis techniques, including super- 
position, ordinarily used for linear lines are not applicable 
because of the non-linearity. This paper presents tech- 
niques, based on the “method of characteristics” and a 
study of electromagnetic shock waves, for calculating line 
voltage and current as functions of position and time, even 
in the presence of forward and backward traveling waves 
and shock waves. For a wave traveling in one direction, 
the technique is quite simple and the changes in the wave 
as it propagates are readily visualized. Such calculations 
are extremely difficult, if not impossible, using more con- 
ventional techniques for nonlinear lines which involve a 
truncated Taylor series and Fourier expansions. 

Also, the results of the study of shock waves are in- 
cluded: shock velocity, voltage and current changes across 
a shock, energy loss, rise time, and the detailed shape of 
certain shock waves. 

The author has obtained excellent agreement between 
experimental waveforms and calculated waveforms for 
the changes in a propagating sine wave and for the shape 
of a shock wave. The calculated waveforms and the ex- 
perimental waveforms photographed from an oscilloscope 
screen are included. 

Microfilm $2.75; Xerox $3.80. 67 pages. 
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SYNTHESIS OF NONLINEAR NETWORKS 
BY AVERAGING METHODS 


(Order No. 61-3353) 


Charles Warren Simmonds, Ph.D. 
University of Utah, 1961 


Chairman: L. Dale Harris 


A study of the subject of nonlinear systems analysis 
shows that there is no general method of attack. The 
methods available are described as “an arsenal of weap- 
ons, each with limited effectiveness for a particular type 
of nonlinear problem.” The status of nonlinear systems 
synthesis is far worse, with virtually no literature on the 
subject. 

The thesis describes a method of nonlinear systems 
synthesis, based on the Ritz averaging technique. Two 
prerequisites are necessary: (1) A knowledge of the type 
of system capable of the prescribed behavior, and (2) The 
possibility of expressing the desired response, y(t), asa 
sum of a few elementary functions, i.e. 


yt) = Le a vy 


where the a;’s are constants and the y,’s are elementary 
functions. The first prerequisite is not quite as exacting 
as it sounds. Many nonlinear systems are known to be 
capable of certain responses. For example, a system de- 
scribed by Duffing’s equation 
2 
mS + kx - 6x* - F, cos wt = 0 

where m, k, 5, Fo, and w are positive constants, is known 
to be capable of both harmonic and subharmonic responses. 
A very practical situation also arises when a system has 
already been designed, and an undesirable performance is 
to be eliminated by the deliberate introduction of non- 
linearities. In such a situation, the synthesis method 
should be a powerful tool. 

With these prerequisites satisfied, it is possible to 
solve for the unknown system parameters by the repeated 
application of the averaging criterion 


b 
fi WV, €(t)dt = 0 


k = 1, 2, 3, etc. 


where e(t) is the residual resulting from the differential 

equation of the system upon the substitution of the desired 
response, y(t), and [a,b] is the interval of approximation 
for y(t). 

The method is not limited to quasi-linear systems, nor 
is it limited to systems of one degree of freedom. When 
applied to systems of more than one degree of freedom, 
however, it becomes increasingly difficult to have the nec- 
essary insight for the type of system required. 

Three examples are included to illustrate the synthesis 
method: (1) Optimization of Subharmonic Response, 

(2) Transient Shaping, and (3) A System with Two Degrees 
of Freedom. Also included in the thesis are two appen- 
dices for the reader not acquainted with nonlinear methods: 
(1) THE STATE OF THE ART OF NONLINEAR ANALY- 
SIS, and (2) THE BASIC IDEA OF VARIATIONAL CAL- 
CULUS. Microfilm $2.75; Xerox $4.00. 73 pages. 





JACOBIAN ELLIPTIC AND OTHER FUNCTIONS 
AS APPROXIMATE SOLUTIONS TO 
A CLASS OF GROSSLY NONLINEAR 
DIFFERENTIAL EQUATIONS 


(Order No. 61-4159) 


Avrum Chaim Soudack, Ph.D. 
Stanford University, 1961 


In the analysis of non-linear electric or other physical 
systems, simplifying assumptions are usually made. The 
differential equation describing the system is either linear- 
ized or ‘quasi-linearized.’ The solution to the linearized 
equations can then be found by classical methods. The 
solution to the quasi-linear equation can be approximated 
by various functions, their arguments depending on the 
criteria used in the approximation. 

This study is concerned with grossly non-linear sys- 
tems, the characteristics of which are lost in the process 
of linearization or quasi-linearization. To this end, meth- 
ods are here developed for approximating directly the 
solution to differential equations of the form 


Cé + Gd + £(¢) = 0 


Lq + Rq +g(q) = 0 


where C = capacitance, G = conductance, L = inductance, 
R = resistance, ¢ = flux, q = charge, and f(@) and g(q) 
are polynomials with constant coefficients. These equa- 
tions represent, respectively, electric circuits with a non- 
linear inductor and non-linear capacitor. 

The first section deals with conservative systems, 
where R or G is zero. The approximate solution emerges 
in the form of Jacobian Elliptic functions. The approxima- 
tions are compared quantitatively with those obtained by 
the Ritz Averaging Method. The labor involved in obtaining 
the solution is considerably less, and the results obtained 
are considerably better. The difference between the true 
numerical solution and the approximate solution is limited 
as the coefficients of f(¢) or g(q) are allowed to vary, 
thus admitting gross non-linearities. The application of 
the Ritz method to grossly non-linear equations requires 
many-term approximations and a great deal of labor. 

The second section deals with dissipative systems, 
wherein R or G is not zero. A study of the machine solu- 
tions led to some tentative approximations in which f(¢) 
or g(q) contains a linear term and a cubic term only. 
A method is evolved whereby the coefficients involved in 
the approximate solution can be determined if the cubic 
term is of the same order of magnitude as the linear term. 
The results are compared quantitatively with those ob- 
tained by the method of Kryloff and Bogoliuboff and are 
found to be superior. The only restriction on R or G is 
that the solution not be overdamped. A second advantage 
is that the variable phase occurring in the ‘true’ solution 
is accounted for. This peculiar characteristic, i.e., the 
variable phase, is lost in the process of quasi-lineariza- 
tion, thus justifying the direct attack on these grossly non- 
linear systems. 
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SOME METHODS OF FAST-WAVE 
AMPLIFICATION IN 
PARAMETRIC ELECTRON-BEAM DEVICES 


(Order No. 61-4161) 


Jacques Spalter, Ph.D. 
Stanford University, 1961 


The amplification mechanism of two types of electron- 
beam parametric amplifiers is investigated. The first 
type is an electrostatically focused amplifier; the second 
one is a space-charge wave amplifier which uses resonant 
cavities for fast-wave coupling. In both cases a small- 
signal approximation is made and the only effects consid- 
ered are those of the signal, idler and pump frequencies. 


ELECTROSTATICALLY FOCUSED PARAMETRIC 
AMPLIFIER 


It has been shown that the transverse motion of the 
electrons in an electrostatically focused helicoidal electron 
beam can be expressed as a fast and a slow wave. As is 
the case for ordinary fast and slow space-charge waves 
(or fast and slow cyclotron waves), the fast electrostatic 
wave carries positive power, and the slow electrostatic 
wave carries negative power. The electrostatic para- 
metric amplifier consists of input and output couplers 
separated by an amplifying section. Although this device 
is similar to the Adler-type amplifier, it has the particu- 
lar advantage that no magnetic field is required. 

It is shown in this report that the pump frequency is 


given by wp = (2+ p/ v2)w, where Wp is the pump fre- 


quency, w, the signal frequency, and p the number of 
azimuthal variations of the pump electric field. The rf 
pumping of the electron beam gives rise to an exponential 
growth of the radial motion, at the signal frequency, of an 
electron. And it is shown that when all the electrons are 
taken into account gain is obtained. 

Thus an electrostatic parametric amplifier was de- 
signed and built for the case where the pump frequency is 
twice the signal frequency. 


SPACE-CHARGE WAVE PARAMETRIC AMPLIFIER 


It can be shown that when the transit time through par- 
ticular types of resonant cavities is properly chosen, in- 
teraction, between the cavity and the beam, will be only 
with the fast space-charge wave. Hence, with proper load- 
ing, all the energy can be transferred from the fast space- 
charge wave to the cavity and its load. 

It has been shown that if the electron beam is pumped 
with an rf field an exponential growth of the signal can be 
obtained; this, however, introduces unwanted coupling to 
higher frequencies. An alternative approach, which can 
lead to amplification without growing waves, is utilized in 
this report. The pump is used to vary the electronic re- 
actance of a cavity which couples only to the fast space- 
charge wave. 

The beam-loading admittance in the presence of the 
pump is calculated for two specific cases: 

(1) A “floating drift tube” klystron cavity, where it is 
shown that the presence of the pump destroys the 90° phase 
relationship between the modulating voltage and the cur- 
rent. This creates a negative conductance for conditions 





which would otherwise give only a reactance and no ampli- 
fication (or oscillations). 

(2) A resonant cavity supporting a longitudinal sinus- 
oidal electric field, where the presence of the pumpcreates 
a negative conductance leading to amplification (or oscil- 
lations) of the signal. 

In both cases the negative beam-loading conductance is 
obtained for conditions where there are no growing waves 
on the beam. However, in order to obtain a useful amount 
of negative conductance for a practical device, it is neces- 
sary to choose the parameters in such a way that growing 
waves are present in the electron beam. 
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RESONANT ELECTROMAGNETIC MODES 
IN GYROELECTRIC PLASMAS 


(Order No. 61-4383) 


Joseph Jerome Stafford, Ph.D. 
University of Illinois, 1961 


The existence of resonant electromagnetic modes ina 
cylindrical gyroelectric plasma bounded by two parallel 
metal endwalls has been theoretically and experimentally 
verified. An unloaded Q of 5800 and a shunt impedance of 
15.25 kilohms has been measured in the 10 kmc range. 

These resonant modes have axial phase velocity ratios 
V p/ c less than one, thereby permitting synchronous cou- 
pling to an electron beam, and they are tunable with the 
DC magnetic field. The cross-sectional dimensions of the 
plasma resonator can be large compared to wavelength 
while the fields are in a low order symmetrical mode. 

Maxwell’s equations are solved rigorously in the aniso- 
tropic medium with a minimum of restrictive assumptions 
and after applying the appropriate boundary conditions, a 
characteristic equation is found. After investigating the 
whole frequency spectrum to find regions in which real 
solutions to the characteristic equation are obtainable, 
this equation is solved in the 10 kmc range using numeri- 
cal techniques. Plots of radii vs driving frequency for 
two lengths, five magnetic fields and three plasma fre- 
quencies are made. Then for fixed radius, length and 
plasma frequency, a plot is made of magnetic field vs 
driving frequency. 

An analysis is made of similar modes but neglecting 
propagation effects (static modes) and the regions of the 
spectrum in which this approximation is valid is deter- 
mined. A comparison is then made between similar modes 
for both the static and dynamic cases. 

The experimental verification of both the static and 
dynamic modes is made using a PIG (Philips Ionization 
Gauge) discharge. The characteristics of the PIG dis- 
charge are ideally suited to the geometrical configuration 
and assumptions employed in the analysis of the plasma 
resonator. Resonances are plotted for two different plasma 
lengths and two radii using three different modes. 

This device has applications as a coupling structure 
for use in conjunction with electron beams. Due to its 
high shunt impedance, its slow wave properties, and 
its large physical size, it is believed that the resonator 
can have use in the ultramicrowave region. In addi- 
tion, with certain modifications the resonator can be 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 





1560 ENGINEERING 





used as a plasma diagnostic tool to measure plasma 
densities. Microfilm $2.75; Xerox $5.00. 97 pages. 


MATRIX SOLUTION OF 
NONLINEAR SAMPLED-DATA CONTROL SYSTEMS. 


(Order No. 61-4386) 


Chang Hsi Sun, Ph.D. 
University of Illinois, 1961 


A general numerical approach to the analysis of the 
transient response of a sampled data system containing 
an amplitude dependent nonlinear component is developed. 
Insofar as a continuous system can be considered as a 
special case of a sampled data system, the method is 
shown to be applicable to a continuous system also. The 
approach consists in the matrix formulation of a multi- 
rate sampling model of the system undergoing analysis. 

A matrix formulation is most suited to the study of such 

a system, because the regularity of a sampling process is 
best represented and most easily studied by the systematic 
and compact representation of a matrix. 

The success of this method is due to the recognition of 
two simple properties of samplers in series. One deals 
with samplers in direct series, the other deals with the 
case when the samplers are in series but are separated 
by frequency sensitive elements. Several theorems are 
developed and through the applications of the theorems, 
and the use of the matrix formulation, a multi-rate sam- 
pling system is treated as such. The one offers clarity, 
straightforwardness and effectiveness in dealing with a 
complicated situation. In contrast, in the conventional ap- 
proach, a multi-rate sampler in a system has to be re- 
placed by an equivalent assembly of samplers to reduce 
the system into a single rate sampling system before solu- 
tion is obtained. 

The typical nonlinear sampled data system considered 
in this thesis consists of two frequency dependent elements 
and an amplitude dependent type nonlinearity. 

To convert this typical model into one that can be 
readily analyzed by the present method, samplers have 
to be installed ahead and behind the nonlinear element. 
The original situation is then restored (approximately but 
adequately if properly done) by using a polygonal approxi- 
mation generator. This is the work model (and generally 
a multi-rate sampling mcdel) of the original configuration. 
Z transform equations can now be written about this model. 
These equations can further be simplified by the theorems 
developed in this thesis, until every term of these equa- 
tions is expressible by an equivalent matrix. Matrix equa- 
tions can then be set up, and the problem solved through 
the technique of matrix algebra. 

A continuous system is treated as a special case of 
sampled data system. Samplers are installed about the 
nonlinearity to make it solvable by the present method. 
The steps for obtaining % solution are the same as the gen- 
eral case. An example shows that when the rate of sam- 
plers is properly chosen, a high degree of accuracy can be 
obtained with a reasonable amount of computation. 

A typical finite sampled error pulse system is solved 
in this thesis. The finite pulse sampler is replaced by an 
equivalent assembly of ideal samplers and matrix equa- 





tions are set up accordingly. The complexity of the situa- 
tion is handled by the powerful tool of matrix algebra. 

The nonlinear and time varying differential equations 
can also be handled by this approach. Regression equa- 
tions for nonlinear differential equations are derived which 
play the role of the nonlinear relationship in the types of 
problems described above. Through these regression 
equations, it is recognized that such differential equations 
can be looked upon as multi-storage nonlinearities. 

Microfilm $2.75; Xerox $8.20. 177 pages. 


LEAST-SQUARE SYNTHESIS 
OF RADAR AMBIGUITY FUNCTIONS 


(Order No. 61-3842) 


Steven Michael Sussman, D.Eng. 
The Johns Hopkins University, 1961 


The synthesis of radar ambiguity functions is ap- 
proached by minimizing the integrated square error be- 
tween an arbitrary desired function and a realizable am- 
biguity function. The approximation is carried out via an 
orthonormal signal basis which generates an “induced 
basis” consisting of all pair-wise cross-ambiguity func- 
tions of the signal basis. The induced basis functions are 
orthonormal over the time-frequency plane and permit a 
least-square expansion of the desired function. From the 
coefficients in this expansion, the best approximation by 
an ambiguity function is found in terms of an eigenvalue 
problem. The minimum mean square error and the cor- 
responding signal are determined for the following cases: 
1) Approximation by complex auto-ambiguity function. 

2) Approximation by complex cross-ambiguity function. 

3) Approximation by the real part of an ambiguity function 
when the signal basis consists of Hilbert-derived complex 
functions (the phase-coherent radar situation). 

Realizability conditions for cross-ambiguity functions 
and real parts of ambiguity functions are derived, and it is 
noted that the conditions for cross-ambiguity functions 
differ from those for auto-ambiguity functions only in the 
absence of the symmetry condition: F(T,w) = F*(-7,-w). 
It is also established that the approximations by cross- 
and auto-ambiguity functions coincide whenever the de- 
sired function has the above symmetry. 

It is demonstrated that, when an ambiguity function 
realizable by a known signal is to be approximated on a 
finite basis, least-square approximation in signal space or 
in ambiguity-function space lead to equivalent results. The 
relation between the mean square errors in the two spaces 
is obtained. 

For the phase-incoherent radar case, an iteration pro- 
cedure is presented for successively modifying the ar- 
bitrary phase assigned to the desired function. Conver- 
gence is proved in the sense that the error is nonincreasing 
at each stage of the iteration, but arrival at the best ap- 
proximation to the desired magnitude is not guaranteed. 

Several examples are employed to illustrate the ap- 
proximation methods. As an aid in numerical applications, 
a formulation based on a discrete sample grid in the time- 
frequency plane is derived. With the appropriate grid 
dimensions, the analytic procedures carry over directly 
into sampled-data representation. 

Microfilm $2.75; Xerox $6.60. 136 pages. 
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EXPERIMENTAL INQUIRY INTO 
THE PRODUCTION OF LOW-NOISE 
MICROWAVE ELECTRON BEAMS 


(Order No. 61-4167) 


Wilson Reese Turner, Ph.D. 
Stanford University, 1961 


This investigation concerns the production of low-noise 
electron beams by the use of low-potential drift regions. 
Methods of calculating the noise current as a function of 
distance along the beam are indicated, in which the half- 
maxwellian d-c density function is approximated to an 
accuracy limited only by the degree of labor which one is 
willing to assume in solving the resulting algebraic equa- 
tions. The method by which the a-c density function must 
be transformed across a velocity jump is demonstrated. 
The possibility of re-establishing the noise conditions, 
which prevail at the cathode, at a virtual cathode further 
down the beam, is predicted. Experimental attempts were 
made to use a virtual cathode in the establishment of a 
low-noise beam. It was found possible to reduce the beam 
noisiness, by this method, to a value below that of full shot 
noise. However, more conventional operation of the gun, 
in which the beam was gradually accelerated away from 
the cathode, was even more successful. Noise experiments 
for a total of eight traveling-wave tubes at L-band and two 
traveling-wave tubes at C-band are presented. Noise fig- 
ures of 4.1 db at L-band (1200 Mc) and 5.2 db at C-band 
(5160 Mc) have been obtained. The test conditions for the 
best L-band noise figure included a large radial field at 
the cathode with a low-potential drift region immediately 
in front of the cathode. A minimum size of anode aper- 
tures, of about twice beam diameter, is indicated by the 
experimental results. The design of a readily interchange- 
able cathode for studies of the relation of noise figure to 
cathode activity is described. 

Microfilm $2.75; Xerox $5.60. 114 pages. 


SUPERREGENERATION IN A CAVITY-TYPE 
PARAMETRIC AMPLIFIER 


(Order No. 61-4170) 


Chu-ping Wang, Ph.D. 
Stanford University, 1961 


Superregeneration is a process extending the circuit 
operation into a region where oscillation is allowed to 
exist intermittently. In this paper the feasibility and char- 
acteristics of superregeneration in a low-noise cavity-type 
parametric amplifier are examined both theoretically and 
experimentally. Equations describing the operation of the 
parametric circuit are treated as nonlinear differential 
equations. Under infinite-Q assumption, an exact solution 
in the form of an almost exponential function is obtained. 
For the finite-Q case, the growth constant of oscillation 
could-be determined approximately and then the oscillation 
voltages are expressed in analytical forms. 

The superregenerative parametric amplifier is a de- 
vice performing the function of both sampling and amplifi- 
cation. Incorporated with a linear or quadratic detector, 
this device can be used for video-modulated signal recep- 





tion. Owing to the internal sampling operation, the fre- 
quency of input modulation is limited to a bandwidth less 
than the half sampling frequency before the information 
can be recovered without distortion; while the circuit 
noise, being random in nature and having a bandwidth much 
wider than the half sampling frequency, produces a folded 
spectrum at the output of the amplifier. It turns out that 
the “figure of merit” to characterize such a device depends 
upon the type of input signal. While the noise figure can be 
derived in the usual way, the sensitivity is actually a more 
meaningful quantity to specify when dealing with video- 
modulated signals. Noise figure expressions under super- 
regenerative operation are derived by taking into proper 
account the noise spectrum folding associated with the 
sampling operation. 

Superregeneration in several different cavity-type 
parametric circuits had been investigated experimentally 
prior to this study. Further experiments were performed 
with emphasis on the evaluation of the noise figure and 
sensitivity. The device was operated successfully, with 
considerable increase in gain and an improvement in band- 
width and stability. The experimental amplifier, designed 
purposely to give a low noise figure, yields a 1.2-db noise 
figure under both the superregenerative and conventional 
operations. The sensitivity under superregeneration is 
generally several db inferior to that of a conventional am- 
plifier, and becomes even poorer at lower quench frequen- 
cies. The agreement between theory and experiment is 
good. However, the application of this amplifier as an 
information detecting device seems to be limited to its own 
inherently low sensitivity. 
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A GENERALIZATION OF THE CUT-SET 
FOR APPLICATION TO COMMUNICATION NETS 


(Order No. 61-4408) 


Sik-Sang Yau, Ph.D. 
University of Dlinois, 1961 


The usual definition of a cut-set in graph theory is ex- 
tended to include both vertices and branches. This gen- 
eralized cut-set is then classified in three categories. 
Properties of the three different classes are found and the 
relationship among them established. In the applications 
to communication nets, it is shown that all necessary cut- 
sets can be obtained from the incidence matrix or connec- 
tion matrix. A simple method of generating these cut-sets 
based on the relationship among three different classes of 
cut-sets is derived. 

The generalized concept of the cut-set is applied to the 
analysis of the capacity, sensitivity and reliability of com- 
munication nets. A necessary and sufficient condition for 
a matrix to be realizable as a terminal capacity matrix of 
a communication net is given. A method of synthesis of a 
communication net is developed satisfying not only the 
specification of a terminal capacity matrix but also cer- 
tain restrictions on the topological structure defined by a 
connection matrix and the sensitivity requirement with 
respect to any branch. 
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AN EXPERIMENTAL INVESTIGATION OF 
HIGH-FLUX FREE CONVECTION 
HEAT TRANSFER TO WATER 
UP TO NEAR-CRITICAL CONDITIONS 


(Order No. 61-6083) 


Vernon Emerson Holt, Ph.D. 
Purdue University, 1961 


Major Professor: Richard J. Grosh 


The primary purpose of this investigation was to in- 
crease the basic knowledge of nucleate and film boiling 
heat transfer to fluids up to their critical pressures. 

An extensive literature survey of the subject indicated 
a scarcity of consistent data and an absence of proven 
methods for analysis. This situation led to the design and 
construction of experimental apparatus suitable for meas- 
uring free convection heat transfer rates and associated 
temperature differences for fluid conditions up to 4000 psi 
and 800 F with provision for visual observation. 

The apparatus incorporated a stainless steel system 
for containing the fluid. Ten mil diameter cylindrical and 
1/8 inch high vertical plate platinum test sections were 
placed in the fluid inside a five-inch inside diameter by 
21 inch high pressure vessel. The fluid environment 
pressure and temperature were controlled by constant 
volume heating of the fluid in the pressure vessel with the 
aid of seven zones of radiant guard heaters located be- 
tween the external wall of the pressure vessel and the in- 
sulation. Each of these zones was controlled by a differ- 
ential thermocouple sensed circuit that automatically kept 
the pressure vessel at a prescribed uniform temperature. 

Fluid pressure was measured with a dead weight tester 
and a 0-4000 psi Heise gauge. Fluid temperature was 
measured with a calibrated resistance thermometer and 
Mueller bridge, purchased specifically for that purpose. 
Test section heat flux was obtained from electrical meas- 
urements of the direct current power supplied for Joulean 
heating. Test section temperature was measured by re- 
sistance thermometer techniques. 

The system was outgassed and filled under a vacuum 
with water that was deionized, degassed, and deionized 
again. The quality of the water was maintained during an 
experiment with the aid of a thermal-siphon deionizing 
loop which was connected to the system. 

The results were tabulated and plotted in terms of heat 
flux and temperature difference between the heated surface 
and the bulk fluid (water). Nucleate boiling results are 
included for pressures of 14.7, 1300, 2400, 2800, 2900, 
3000, 3100, 3150, and 3180 psia. Film boiling results are 
included for pressures of 2400, 2800, 2900, 3000, 3100, 
3150, and 3180 psia. Results are also included for free 
convection to water at pressures of 3200, 3250, 3300, 3400, 
3625, and 3925 psia. 

The nucleate and film boiling results were correlated 
and compared with other data. Ata particular nucleate 
boiling heat flux the heat transfer coefficient was observed 
to increase with pressure up to about 2800 psia. The char- 
acteristics associated with transition film boiling vanished 
above the critical pressure according to the plotted results 
and the experimental behavior. In fact for pressures above 
the critical, a trend toward the characteristics associated 








with single phase free convection to a constant property 
fluid was observed. 

A large convective flow of the fluid and large density 
gradients accompanied by considerable optical distortion 
were observed within + 400 psi of the critical pressure. 
Near the critical pressure, sheets of fluid appeared to be 
passing the field of observation. 
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A STUDY OF THE BASE PRESSURE PROBLEM 
FOR SUPERSONIC TWO-DIMENSIONAL FLOW 
IN WHICH THE APPROACHING STREAM 
HAS TRANSIENT PROPERTIES 


(Order No. 61-4517) 


Harry Karl Ihrig, Jr., Ph.D. 
University of Illinois, 1961 


A quasi-steady theory for the supersonic two-dimen- 
sional base pressure problem has been developed. The 
theory is based on a steady state compressible, constant 
pressure jet mixing theory developed by H. H. Korst. For- 
mulation was made for a simple back step geometry plus 
an additional volume added to the entrained wake, but could 
be applied to other configurations. All time derivatives 
were discarded in dynamic solutions while the time de- 
pendent terms were retained in the continuity and energy 
equations. Isoenergetic flow was assumed and the non- 
steady form of the continuity equation was formulated in 
terms of the geometry and the time dependent free stream 
pressure, temperature and Crocco Number. Two cases 
are considered, one where the deflection angle of the jet 
is considered constant with respect to determining the 
volume of the entrained wake and the other where it is 
treated as a variable. The two resulting expressions give 
the rate of change of mass of the entrained wake as a func- 
tion of the geometry and rates of change of the free stream 
properties. The rate of change of mass in the wake is 
equal to the rate of mass flowing out of the wake through 
the recompression region and an expression for this is 
formulated using the turbulent mixing regions velocity 
distribution as given in Korst’s steady state mixing theory. 
The expressions are equated and the resulting expressions 
relate changes in Crocco Number of the jet to changes in 
the free stream properties. From this the base pressure 
can be calculated with the usual isentropic relations. 

Cases were calculated that correspond to experiments 
run where stagnation pressure was the only free stream 
variable. The supposition was made that the jet deflection 
angle could be treated as a constant and the equation was 
solved by a finite difference procedure. The experiments 
were run using a forty per cent drop in stagnation pres- 
sure over a range of times from 0.1 to 2.6 seconds with 
a free stream Mach Number of 1.95. A simple back step 
plus additional volume was used so that volume of the en- 
trained wake could be changed. The results show that the 
quasi-steady theory adequately describes the wake flow 
for highly transient cases when the volume of the entrained 
wake is approximately equal to that of a simple back step. 
For cases of fairly slow transients the solution applies 
well to even extremely large entrained wake volumes. 

A dimensionless group was developed that includes 
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parameters that characterize the geometry, free stream 
temperature and pressure, and the rate of stagnation pres- 
sure variation. This group was used to compare theory 
and experiment and the resulting data indicate the limits 
of applicability of the steady state base pressure theory. 
Microfilm $2.75; Xerox $3.60. 61 pages. 


A STUDY OF FLOW SEPARATION IN 
OVEREXPANDED, CONICAL, 
CONVERGENT-DIVERGENT NOZZLES 
(WITH SPECIAL CONSIDERATION OF 
THE EFFECT OF WALL DIVERGENCE 
ON MASS ENTRAINMENT). 


(Order No. 61-4334) 


Jamie Parker Lamb, Jr., Ph.D. 
University of Illinois, 1961 


The performance of a convergent-divergent nozzle is 
determined by the character of the expansion process from 
the nozzle-inlet stagnation pressure to the ambient pres- 
sure. In general, one can consider three regimes of noz- 
zle operation: design, underexpansion, and overexpansion. 
At the design condition the nozzle-exit pressure (P.) is 
equal to the ambient pressure (P,) and the expansion 
process is very nearly ideal. In the underexpanded re- 
gime, P. exceeds P, and a flow adjustment to ambient 
pressure takes place external to the nozzle. 

In the overexpanded case, P, exceeds P, and the in- 
ternal flow must recompress to the ambient pressure. In 
certain instances this recompression process involves a 
boundary layer separation, which generates an oblique 
shock wave in the adjacent, supersonic flow. Furthermore, 
there may be a modification of the separation process be- 
cause of the tendency of the separated flow to entrain am- 
bient fluid. This modification results from the creation of 
a strong reverse-flow field which, in turn, is dependent 
upon the proximity of the wall downstream of separation. 
Thus the entrainment effect decreases as the nozzle di- 
vergence angle is increased. 

In the present investigation a flow model for the sepa- 
ration-entrainment process in overexpanded, conical noz- 
zles is formulated. The flow model is based on existing 
two-dimensional models of oblique-shock separation and 
supersonic mixing. These are first modified due to their 
mutual interaction and are then combined to yield the com 
plete analysis. Because of the simplified nature of these 
physical models, some empiricism is required. The ex- 
perimental program, which was carried out to determine 
the variation of the empirical quantities, is described. 

The separation component of the postulated flow model 
is based on the Mager-Guman criterion in which the sepa- 
ration and final pressure ratios are given by 


P,/Pj = 1 + Ky (k/2) Mj’ (T/To)M, 
P¢/Pj = P,/P; =1+ (K,/K2) (k/2) M;” (T/To)M; 


where K, and K, are experimentally shown to be functions 
of both divergence angle and the location of separation 
within the nozzle. The distance between the initial point 

of the recompression process and the point of actual sepa- 
ration, was also measured and is shown to vary in the 





same manner as K>. The test results indicate that, for 
smaller divergence angles, a lesser portion of the total 
recompression occurs before separation. Thus, for a 
given initial Mach number (Mj), the flow separates at a 
lower pressure ratio for smaller divergence angles. 

The entrainment analysis is a modification of the tur- 
bulent mixing theory of Korst et al. In this theory the 
solution of a linearized equation of motion is superimposed 
on a corresponding inviscid-flow boundary by means of a 
momentum integral method. In the present investigation 
the theory is extended to include counterflow mixing which 
occurs after separation. A fully-developed velocity pro- 
file in the form of an error function is assumed and sub- 
sequently “corrected” to account for the influences of the 
initial boundary layer and variable pressure. Also pre- 
sented is a step-wise calculation procedure for deter- 
mining simultaneously the entrainment flow and the free- 
stream flow (adjacent to the mixing region). Methods for 
using the flow model to determine (1) the wall pressure 
distribution downstream of separation and (2) the corre- 
sponding thrust coefficient are discussed. A numerical 
calculation is given and compared with experimental data. 
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AN OPTICAL METHOD FOR 
THERMAL BOUNDARY LAYER MEASUREMENTS 
IN A MODERATELY RAREFIED GAS 


(Order No. 61-4344) 


Edward Kay Matthews, Ph.D. 
University of Illinois, 1961 


Optical techniques for flow visualization and measure- 
ment are becoming increasingly important in studies of 
heat transfer and gas dynamics. The non-interference 
character of these techniques makes them particularly 
well suited for studies in moderately rarefied gas sys- 
tems, chemically reacting gases and ionized gases. An 
improved optical technique has been developed which per- 
mits direct measurement of (- oa T?) as a function of 
position in a thermal boundary layer. This factor can be 
numerically integrated from the known surface tempera- 
ture through the thermal boundary layer in order to deter- 
mine the temperature distribution. 

The optical technique utilizes a narrow beam of light 
which is refracted when it passes through a flow region 
having a gradient in the refractive index. Direct meas- 
urement of the amount of refraction is accomplished by 
use of a microphotometer. This refraction is uniquely 
associated with the significant flow parameters; for this 
study the temperature distribution in a convective thermal 
boundary layer was measured. 

The optical system was utilized in gas flow systems 
having ambient pressure-low temperature gradient, and 
moderately low pressure-high temperature gradient con- 
ditions. Temperature profiles between parallel vertical 
plates for convective heat transfer were determined. 

A brief analysis of the theoretical effect of a completely 
ionized gas on a convective heat transfer thermal boundary 
layer is also presented. 
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ON SEPARATION, REATTACHMENT AND 
REDEVELOPMENT OF TURBULENT 
BOUNDARY LAYERS. 


(Order No. 61-4353) 


Thomas James Mueller, Ph.D. 
University of Illinois, 1961 


An experimental and theoretical investigation was car- 
ried out to determine the character of the mean motion 
and the structure of turbulence for the separation, reat- 
tachment, and redevelopment of incompressible isoener- 
getic turbulent shear flow downstream of a single step type 
roughness element. In the experimental phase, roughness 
elements with heights of 0.25, 0.50, and 0.75 inch were 
studied on a flat plate with a free stream velocity of 97 
f.p.s. in air and for a roughness element height of 0.20 
inch with a free stream velocity of about 2 f.p.s. in water. 

For the semi-infinite free jet mixing region, it was 
found that a fully developed free jet could be obtained when 
the Reynolds number based on the step height was 3.6 x 
10*. It was also found, for the fully developed free jet, 
that the maximum dimensionless turbulent shear stress 
was 0.0245 and that the dimensionless rate of dissipation 
of mechanical energy was 8.3 x 10°*. By assuming that 
the fully developed turbulent free jet mixing profile has a 
velocity ratio given by g = 1/2 (1+ erfn), equations were 
derived for the dimensionless turbulent shear stress and 
d°U 
dy? ° 

At the reattachment resulting from the semi-infinite 
free jet impinging on an inclined wall, it was found that 
reattachment occurred between 5.6 and 7.0 step heights 
downstream of the step and that the variation of the point 
of reattachment was due to the unsteadiness of the sepa- 
rated region. A theoretical velocity profile—which agreed 
with the experiments—was derived using the values of 
€ and at in the free jet and an effective recompression 
length of one-tenth the length of the free jet boundary 
streamline. The experimentally determined length of the 
recompression was about one-half of the length of the 
separated region. 

For the redeveloping turbulent boundary layer down- 
stream of reattachment, it was shown that the mean ve- 
locity profiles constituted a one parameter family and that 
as far as the shape parameters were concerned, this one 
parameter family was exactly the same as for a boundary 
layer developing toward separation. Also, an integral 
method, similar to that of Truckenbrodt, was established 
for calculating the redeveloping turbulent boundary layer 
downstream of reattachment for zero pressure gradient 
in the external stream. 

It was also shown that a fully developed turbulent bound- 
ary layer—with the mean velocity profile free of any dis- 
tortion introduced by the thickening process—was obtained 
at 40 step heights downstream of the roughness element 
and that it was more than twice as thick as a boundary 
layer over the same length of plate without a roughness 
element. However, the intensity of turbulence in the 
y-direction was still considerably higher than the flat plate 
value at the same location. 
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BIOT’S VARIATIONAL PRINCIPLE 
IN HEAT CONDUCTION 


(Order No. 61-3744) 


Thomas Joseph Lardner, Ph.D. 
Polytechnic Institute of Brooklyn, 1961 
Adviser: Frederick V. Pohle 

Biot’s variational principle for heat conduction is ap- 
plied to the solution of a number of one-dimensional prob- 
lems. 

The dissertation is divided into three parts. In the 
first part, encompassing Section III, a critical review of 
the literature on variational methods for heat conduction 
is presented. Since Biot’s variational principle includes 
the field of thermo-elasticity, a discussion of other varia- 
tional principles obtained from Biot’s formulation is also 
presented. 

The motivation behind the general variational principle 
and its form for heat conduction analysis is reviewed in 
the second part, encompassing Sections IV and V. The 
discussion of the motivation in Section IV shows how the 
variational principle is obtained from the governing equa- 
tions for a general thermodynamic system. Once obtained, 
the variational principle for heat conduction is shown in 
Section V to be equivalent to the heat conduction equation. 
The method for applying the principle is also discussed 
together with a review of the problems treated by Biot. It 
is found that problems involving the important physical 
situation where a boundary condition on the heat flux is 
prescribed have not been solved by the variational method. 
For this reason, a method of introducing prescribed heat 
flux boundary conditions into the variational principle is 
presented. 

Applications of the variational principle to one-dimen- 
sional heat conduction problems with linear and non-linear 
boundary conditions, and to problems with temperature- 
dependent thermal properties are presented in Sections 
VI to IX, the third part of the dissertation. The problems 
treated include radiation cooling according to the fourth 
power law of semi-infinite and finite bodies, aerodynamic 
heating with time-dependent coefficients of finite slabs, 
and heating of a semi-infinite body whose thermal proper- 
ties are temperature-dependent. These problems illus- 
trate the applicability of the principle to problems in- 
volving prescribed heat flux boundary conditions and to 
problems with temperature-dependent material properties. 

An extensive list of references is also presented. 
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A COMPUTER METHOD FOR THE 
APPROXIMATE SOLUTION OF 
TWO-DIMENSIONAL ELASTOSTATIC PROBLEMS 
BY CONFORMAL MAPPING 


(Order No. 61-4346) 


Thomas Allan McCreery, Ph.D. 
University of Illinois, 1961 


The solution of the first fundamental boundary value 
problem in two-dimensional elastic bodies can be obtained 
by exact means for quite complex boundary loadings if the 
boundary shape is relatively simple like a circle or a 
square. In the event that the boundary shape is quite com- 
plex, no exact solution can be obtained, even though the 
boundary loadings are very simple. Consequently, solution 
of such problems must be obtained by approximate meth- 
ods. Therefore, the purpose of this thesis was to demon- 
strate an approximate method for obtaining solutions to 
two-dimensional elasticity problems when the stresses 
applied on the boundary are known. A conformal mapping 
procedure was employed in which the actual boundary 
shape in the real plane was transformed into a unit circle 
in the complex plane. Subsequent to the transformation of 
the region itself, the boundary conditions and stress rela- 
tionships were also transformed to the complex plane to 
facilitate solution of the problem. 

The complete solution for one problem with a detailed 
presentation of the input data tapes, the computer pro- 
grams, and the results obtained at each step in the compu- 
tations is included in the thesis. Some general conclusions 
are reached by the author about the applicability of the 
procedure for a second class of boundary shapes which 
differs greatly from the shape for which a detailed solution 
has been presented. 
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LAMINAR BOUNDARY LAYER CHARACTERISTICS 
IN A COMPRESSIBLE FLOW OVER 
A POROUS SURFACE WITH SUCTION 


(Order No. 61-3745) 


Stanley Paul Reyle, Ph.D. 
Polytechnic Institute of Brooklyn, 1961 


Adviser: Morris Morduchow 


A relatively simple but sufficiently accurate method, 
for most practical purposes, for predicting the character- 
istics of a compressible laminar boundary layer in the 
presence of suction is presented. Emphasis is placed on 
the location of the separation point in an adverse pressure 
gradient. It is assumed that the suction is small enough 
so that the boundary layer equations of Prandtl are valid, 
but no restriction is placed upon its distribution. It is 
further assumed that the Prandtl Number of the fluid is 
unity, the viscosity-temperature relation is linear, and 
the surface has a uniform temperature distribution. The 
pressure gradient is determined from the external flow 
conditions, and is arbitrary but assumed known. 

The method is based upon an extension of the Karman - 
Pohlhausen integral method to a sixth degree velocity pro- 





file and a seventh degree stagnation enthalpy profile. The 
profiles are formulated in terms of two parameters, 
namely a single boundary layer thickness and the coeffi- 
cient of the linear term of the stagnation enthalpy profile. 
These quantities are then determined from the integral 
form of the momentum and energy equations. For the pur- 
pose of locating the separation point, a seventh degree 
velocity profile is used, and another boundary condition, 
valid only at the separation point, is introduced. 

The equations are first applied to a flow in a zeropres- 
sure gradient. It is shown that for this case a solution 
obtained for an incompressible flow also represents the 
solution of a compressible flow, including heat transfer, 
in which the suction mass flow differs only by a constant 
factor. The method given here is compared with two known 
exact solutions for the flow over a flat plate and excellent 
agreement is obtained. 

Numerical examples for flow with a linearly decreasing 
external velocity illustrate the retarding effect of suction 
on separation. Comparison with other known (approxi- 
mate) solutions is made. 

Microfilm $2.75; Xerox $7.40. 156 pages. 


PROPAGATION OF LARGE AMPLITUDE WAVES 
IN PURE LEAD 


(Order No. 61-3840) 


Joseph Sperrazza, D.Eng. 
The Johns Hopkins University, 1961 


It is demonstrated experimentally that basic features 
of the longitudinal propagation of large amplitude waves 
in lead (Pb) circular rods (arising from the axial impact 
of two identical rods) can be predicted from a strain-rate 
independent theory. The primary measurements include 
(at different positions on the lateral surface of the rod) 
determinations of strain-time histories with both diffrac- 
tion gratings and strain gages. Subsidiary measurements 
include determinations of time of contact of the two rods; 
these data are not inconsistent with the strain-rate inde- 
pendent theory. 

A theoretically deduced dynamic stress-strain curve 
is verified experimentally by means of two types of trans- 
ducer devices. One is a piezo-electric (quartz) transducer 
which measures the axial stress directly at the impact 
face of the two identical Pb rods undergoing axial impact. 
The other transducer consists of a non-deforming rod of 
hard aluminum on whose lateral surface are mounted 
strain gages; the aluminum rod is struck by a lead rod 
and the axial stress is measured indirectly after the 
“elastic wave” in the aluminum has traveled a short dis- 
tance down the rod. 
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A CAUCHY PROBLEM IN THE 
GENERAL THEORY OF THIN SHELLS 


(Order No. 61-3841) 


Fu-Tien Sung, D.Eng. 
The Johns Hopkins University, 1961 


The elastic problem of shells can be solved three-di- 
mensionally by a Cauchy problem of the exact differential 
equations of equilibrium with respect to the undeformed 
reference surface. An approximate method to determine 
the Cauchy data from the load distribution on the unde- 
formed shell surfaces and edge conditions for thin shells 
is developed by solving the first approximation of the equa- 
tions of equilibrium. It is shown that, in general, the 
change of thickness of the shell under physical deformation 
can always be calculated out by the aid of the Cauchy prob- 
lem. The problem of a uniform circular plate under uni- 
formly distributed load on the upper surface with simply 
supported edge is solved as an illustrative example. 
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TRANSVERSE VIBRATIONS OF 
A SINGLE-SPAN SUSPENSION BRIDGE 
UNDER A MOVING CONSTANT FORCE 
OR A MOVING PULSATING FORCE 


(Order No. 61-3956) 


Joseph William Vellozzi, Ph.D. 
Rensselaer Polytechnic Institute, 1961 


Supervisor: Haaren A. Miklofsky 


The problem relates to the transient vibration of a 
single-span suspension bridge which is traversed by a 
constant force moving with constant velocity or a pulsating 
force moving with constant velocity. Damping is zero and 
there is no mass associated with the moving forces. Equa- 
tions of motion are derived and solved. Solutions are ob- 
tained for the deflections and stresses of the truss and 
increase in horizontal component of cable tension. The 
theory is based on the non-linear deflection theory equa- 
tions of suspension bridges. It is linearized by assuming 
that the increase in cable tension due to live load is small 
compared to the dead load cable tension. A numerical 
example illustrating the theory is worked out in detail. 
The results of the example show large magnifications of 
stress (of the order of 2.70) when the moving pulsating 
force is driven at the frequency of the first symmetric 
mode. The results also show that, in general, there is no 
appreciable dynamic effect associated with moving con- 
stant forces on long-span bridges. The dynamic effect of 
moving constant forces, however, becomes more pro- 
nounced on short-span bridges having a low frequency 
associated with the first asymmetric mode. 
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THE INFLUENCE OF TRANSVERSE SHEAR 
ON THE LARGE DEFLECTION OF 
ELASTIC FLAT PLATES 


(Order No. 61-4405) 


Paul Eugene Wilson, Ph.D. 
University of Illinois, 1961 


This thesis contains an analytical investigation of the 
effects of transverse shear on the large deflection of cir- 
cular flat plates. The von Karman approximations are 
used to simplify the strain-displacement relations. Only 
axially symmetric displacements are considered, and it is 
assumed that the plate material is linearly elastic, homo- 
geneous, and isotropic. The three-dimensional plate prob- 
lem of classical elasticity is reduced to a two-dimensional 
one by expressing the displacement components in limited 
power series expansions in the thickness coordinate. With 
these assumptions the strain energy expression is written 
down in terms of the displacements, and integration over 
the plate thickness is carried out. 

The problem of a clamped circular plate subjected to 
lateral loading is given detailed numerical treatment. In 
this instance the strain energy expression is simplified by 
order of magnitude arguments and an equilibrium consid- 
eration. Expressions for the displacement functions which 
satisfy the boundary conditions identically and which in- 
volve several generalized coordinates are taken in poly- 
nomial form in the radial coordinate. The potential energy 
expression is computed, and then minimized by the theorem 
of minimum potential energy. Ultimately this leads toa 
system of simultaneous nonlinear algebraic equations in 
the generalized coordinates. A numerical solution of these 
equations is carried out, and the pertinent stresses and 
deflections are computed. 

The effects of transverse shear on the post-buckling 
behavior of a simply supported circular flat plate was also 
investigated numerically. For this problem a procedure 
similar to that described above was followed. 
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SOME OBSERVATIONS ON THE EFFECT 
OF SPECIMEN GEOMETRY 
ON BRITTLE FRACTURE IN STEEL 


(Order No. 61-3959) 


Stanley Adam Agnew, Ph.D. 
Lehigh University, 1961 


Factors of influence in the problem of brittle fracture 
may be separated into two broad categories, those which 
are geometrical and those which are metallurgical in 
nature. The metallurgical factors have been widely inves- 
tigated, purely comparatively, on the basis of transition 
temperatures obtained from series of geometrically iden- 
tical specimens. The effect of geometry is measured by 
a shift of the transition temperature when a series of 
metallurgically identical specimens of different dimensions 
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is tested. A quantitative understanding of the influence of 
the various geometrical factors, then, should make it pos- 
sible to show a direct relationship between transition tem- 
peratures determined from series of specimens of differing 
dimensions and, further, to show that any one suitable test 
is sufficient for any given application. More important, a 
quantitative understanding of the combination of geometri- 
cal factors having maximum effect should make it possible 
to show a direct relationship between the transition tem- 
perature shown by a suitable test and the one shown by the 
ultimate test, which is service. The single dimension of 
greatest interest in service is that of plate thickness. The 
work being reported is in the nature of a first effort along 
the above lines and contributes to three aspects. First, 
tests were conducted to determine the geometrical effect 
of thickness of a heat of ABS-C steel by two widely dif- 
fering tests. Second, the dimensions of the specimens for 
both tests were varied to add to information on the effect 
of dimensions available from the literature. Finally, avail- 
able data were analyzed for relationships to be found be- 
tween the effects of temperature and geometry as well as 
between the separate dimensions themselves. The im- 
mediate intent of the latter was to determine a method of 
attack for future work on the problem of adjusting the 
metallurgically sensitive Charpy-V specification to ac- 
count for the geometrical factor of greater plate thickness 
in service. 

The Van der Veen and modified Kinzel tests indicate 
that the effect of thickness is not great. The greatest in- 
crease observed was 40°F for a change from 1/2- to 1 1/2- 
inch thickness on a 13.5-inch span in the Kinzel test. With 
the Van der Veen test, the effect shown was 30°F for a 
change from 1/2- to 3-inch thickness. With notches and 
spans fixed, the changes in transition temperatures found 
on varying plate thickness are indicated to be influenced 
to a significant degree by the magnitude chosen for the 
other dimension, whether it be depth or width. In general 
the lesser dimension exerts the stronger control over the 
final result. For example, the width may be more than 
sufficient to produce the maximum constraint possible with 
the given notch but, if accompanied by insufficient depth, 
this result cannot be produced. In such a case, depth con- 
trols the result, the combination becoming “infinite” when 
depth is increased to the minimum magnitude which is 
“infinite” for it, the latter varying inversely with the width 
dimension. A quantitative relationship between depth and 
span is also indicated to be some parameter of plastic 
flow. 

The analysis of available data indicates that transition 
curves of temperature versus a measure of notch ductility 
are manifestations of a complex interaction between geo- 
metrical factors and temperature which together control 
the response of the steel and its tendency to brittle frac- 
ture. A study of varying geometry at constant temperature 
may be more informative about the properties of the steel 
than varying test temperatures imposed on constant speci- 
men geometry. The available data indicate that the in- 
fluence of the shear lip formation must be taken into ac- 
count when comparing results between specimens of widely 
differing dimensions. 
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A STUDY OF THE MECHANISM 
CONTROLLING THE PRESENCE AND 
RELATIVE THICKNESS OF ALLOY LAYERS 
IN IRON-ALUMINUM DIFFUSION COUPLES 


(Order No. 61-3962) 


John Warren Frame, Ph.D. 
Lehigh University, 1961 


Methods were developed for identifying all the equilib- 
rium phases appearing in iron-aluminum diffusion layers 
including the three intermediate phases. The two phases 
richest in aluminum were identified by X-ray diffraction 
but the zeta phase was identified only by metallographic 
methods. All three intermediate phases were observed 
simultaneously during certain of the diffusion runs. 

Diffusion couples of pure aluminum vs. zone refined 
pure iron, aluminum - .85% silicon alloy vs. pure iron, 
and aluminum - .85% silicon vs. C1010 steel were pre- 
pared and studied quantitatively. 

The activation energy for alloy layer growth in the pure 
aluminum vs. pure iron couple was shown to be the same 
as that for self diffusion in pure iron. The activation en- 
ergy for alloy layer growth in the other two couples in 
which the aluminum - .85% silicon alloy was one side of 
the diffusion couple was markedly different indicating that 
some other mechanism was controlling diffusion in these 
couples. 

A hypothesis based on vacancy diffusion was suggested 
to account for the observations. According to this hypothe- 
sis vacancies arriving at the alloy layer from the iron 
control the alloy layer growth in the case of the diffusing 
couple made of the pure materials. Vacancy diffusion 
from the aluminum side of the couple controls the growth 
rate of the couples containing the aluminum - .85% silicon 
alloy. 

Furthermore, an interaction exists between silicon in 
the aluminum and carbon or manganese in the steel. Thus 
silicon in the aluminum increases the growth rate of the 
alloy layer when diffusing into pure iron but decreases the 
growth rate when diffusing into steel. 

Manganese in the steel increases the alloy layer growth 
rate while carbon in the steel markedly decreases the 
growth rate. 

The dominant phase in the alloy layer is the eta phase, 
which is usually badly cracked and crazed. The cracks in 
this layer cause poorer drawability and poorer corrosion 
resistance of aluminized steel products. For this reason 
it is important to minimize the alloy layer thickness. The 
present investigation emphasizes the importance of minor 
temperature variations on the alloy layer formation. Thus 
in commercial hot dip aluminizing a close control of tem- 
perature is necessary. 
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RELATIVE RATES OF POLYGONIZATION 
IN A NUMBER OF CLOSE-PACKED 
METALS AND ALLOYS 


(Order No. 61-4306) 


William Edward Heitmann, Ph.D. 
University of Illinois, 1961 


Relative polygonization rates in close-packed metals 
and alloys at high temperatures were investigated by 
means of etch-pits and X-rays in single crystals bent in 
single slip. The geometry of the deformation and poly- 
gonization was maintained as similar as possible, and 
attention was focused on the early stages of polygonization 
where simple tilt boundaries form normal to the glide 
planes. Polygonization temperatures in many cases were 
chosen so that self-diffusion rates were about the same 
thereby eliminating this factor as a polygonization vari- 
able. For the pure metals, the polygonization rates under 
equivalent conditions decreased in the order: zinc, alumi- 
num, silver and copper with rates differing by factors of 
10°. The kinetics appeared to fit a self-diffusion - dislo- 
cation climb model, and it was concluded that polygoniza- 
tion in its early stages in aluminum, and zinc is probably 
controlled primarily by self-diffusion. In silver and cop- 
per a high jog energy, €;, enters to slow down climb and 
polygonization. It was estimated that ©, (Al) < 0.4 ev, 
ez (Zn) < 0.3 ev, ey (Ag) > 0.85+0.21 ev, e€;(Cu)> 0.93 
+ 0.32 ev. 

Adding zinc to copper greatly increased the polygoniza- 
tion rate, adding cadmium to zinc slowed polygonization, 
and adding copper to silver had little effect. Several pos- 
sible explanations of polygonization slowing by solutes 


were found, but no simple explanation was found for the 
speeding up effect of zinc in copper. 
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THE STRUCTURE AND ANNEALING BEHAVIOR 
OF DEFORMED OXIDIZED AND UNOXIDIZED 
SILVER AND DILUTE SILVER ALLOYS 


(Order No. 61-4140) 


Mark Joseph Klein, Ph.D. 
Stanford University, 1961 


The effect of a metal oxide phase on the deformed 
structure and the annealing behavior of silver was inves- 
tigated. To provide a broad base for assessing the results 
obtained the deformed structures and annealing behavior 
of silver and the unoxidized alloys of silver were also in- 
vestigated. Information obtained from x-ray analysis, 
metallographic examination, hardness data, and resistivity 
measurements were interpreted in terms of dislocation 
theory and recrystallization mechanisms. 

The deformed structure of dilute alloys of magnesium 
oxide in silver was found to be characterized by fine poly- 
gonized subgrains considerably smaller than the mean 
free path of the oxide dispersion. This fine substructure 
was found to form rapidly at small amounts of deformation 
and to decrease somewhat in size on continued deforma- 
tion. It is suggested that the oxide dispersion contributes 
to substructure formation indirectly by increasing the dis- 
location density and the uniformity of the dislocation dis- 
tribution and does not directly anchor the subgrains. 





A high work hardening rate based on the obstructions of- 
fered to dislocation movement by subgrains could account 
for the increased hardness and yield strength of these 
internaily oxidized alloys. 

The reluctance of the silver-magnesium oxide alloys 
to recrystallize was ascribed to the anchoring of existing 
grain boundaries by the dispersed phase since recrystal- 
lization of silver was observed to occur through the mi- 
gration of these existing grain boundaries. 

The polygonized substructure detected in deformed 
dilute alloys of copper, magnesium, and oxygen in silver 
was thought to be the result of a cross slip mechanism 
induced by an increase in the stacking fault energy. Re- 
crystallization in these alloys through the migration of 
existing grain boundaries was indicated rather than through 
subgrain growth. The presence and size of the substruc- 
ture is thought not to influence the mechanism of recrys- 
tallization. However, some influence on the kinetics of 
recrystallization is suggested through the effect of sub- 
structure on the distribution and amount of stored energy. 

Both copper and oxygen in solid solution in silver in- 
hibited recrystallization. The kinetics of recrystallization 
of these dilute alloys are believed dependent on the con- 
centration of uncombined solute rather than on the amount 
of copper oxide dispersion formed. 

It was found that the recrystallization kinetics of silver 
could be increased by the addition of 0.5 atomic percent 
magnesium while smaller additions had the opposite effect. 
This anomalous recrystallization behavior implies that 
solute restraint of grain boundary migration can be nulli- 
fied at higher solute concentrations. 

The increase in the recrystallization kinetics of silver 
was found to be proportional to the time and temperature 
of internal oxidation. The temperature dependence of this 
increase and the uniformity of recrystallization suggested 
that a mechanism involving grain boundary diffusion may 
have occurred. The feasibility of such a mechanism was 
suggested by the rapidity of oxygen diffusion observed in 
grain growth experiments. 

Dilute solute additions of copper and magnesium were 
found to decrease the stacking fault probability of cold 
worked silver. This decrease was not accompanied by a 
smaller increase in resistivity of the deformed alloys as 
would be expected if stacking faults significantly influenced 
the resistivity. 

Grain growth restraint by oxygen in solid solution was 
observed. Microfilm $2.75; Xerox $6.20. 128 pages. 


STUDIES IN THE SOLIDIFICATION OF 
GRAY IRON CASTINGS 


(Order No. 61-3318) 


Harish Dwarkadas Merchant, Ph.D. 
Case Institute of Technology, 1961 


Two aspects of solidification behavior of cast iron 
were studied. One was the effect of inoculation on eutectic 
cell size, microstructure and progress of solidification, 
whereas the other was the shrinkage and feeding behavior 
of uninoculated and inoculated irons. 

Inoculation reduces eutectic cell size, coarsens graph- 
ite to thicker flakes and tends to form coarse pearlitic 
matrix. The effectiveness of the inoculant in reducing 
eutectic cell size and coarsening the graphite is more 
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evident in low carbon equivalent irons. Inoculated casting 
exhibits shallower temperature gradients and mushier 
type of solidification with pronounced delay in formation 
of the solid skin. 

The feeding distance, of adequate risers on simple uni- 
form sectioned castings of unalloyed hypoeutectic gray 
iron cast in rigid molds, was found to be unlimited. Some 
riser volume was found to be necessary to compensate for 
liquid shrinkage and solidification contraction accompany- 
ing austenitic dendritic solidification. 

Inoculation increased shrinkage problems in castings 
made in green sand molds. This increased shrinkage was 
easily correlated to increased mold wall movement which 
in turn was attributed to mushier manner of solidification 
and delay in skin formation. Little tendency for increased 
shrinkage and mold wall movement was observed in inocu- 
lated castings made in core sand. 
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ISOTHERMAL MARTENSITIC TRANSFORMATIONS 
IN NEAR EQUI-ATOMIC Au-Cd ALLOYS 


(Order No. 61-4355) 


James Alan Mullendore, Ph.D. 
University of Illinois, 1961 


Most of the previous work on the transformation from 
the high temperature cubic phase to a structure of lower 
symmetry in the 49 atomic pct. Cd. gold cadmium alloys 
has been concerned with the crystallographic relationships 
between the large domains of fine twins and the parent 
phase. The present investigation was undertaken to study 
the kinetics of the transformations in this alloy, particu- 
larly the isothermal transformation. It was first observed 
that the commonly seen transformation by the growth of a 
few large domains of twins is not really athermal at all, 
as is the cubic to orthorhombic transformation in alloys 
of slightly lower cadmium content. This normal “ather- 
mal” transformation over a transition region (Ms to Mg) 
of about one degree is found for only a narrow range of 
cooling rates; faster cooling to temperatures below M, 
cannot be followed by the transformation and isothermal 
growth of the large domains results while slower rates 
result in complete transformation within about 0.1 de- 
gree C. However, for all rates slower than these latter 
ones, the final amount of martensite at any temperature 
between Ms and Mg¢ depends only on the temperature. 

A completely different microstructure was revealed in 
the studies of the isothermal transformations above Mg. 
Here the transformation is found to take place by the for- 
mation of many small plates in a manner similar to that 
observed in Fe alloys. An activation energy based on the 
model developed by Kaufman and Cohen was calculated to 
be about 25 kilocal/mol. Observations were also made on 
the reverse isothermal transformations and the calculated 
activation energy was the same. The isothermal trans- 
formations appear to be primarily nucleation controlled 
while the “athermal” kinetics are predominantly growth 
controlled. In spite of the very different microstructures, 
the crystal structures and the electrical resistivities are 
the same. Relative free energy curves, stabilization ef- 
fects and the transformation kinetics will be discussed. 
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POLYGONIZATION IN BENT ZINC CRYSTALS 
(Order No. 61-4378) 


Patit Paban Sinha, Ph.D. 
University of Illinois, 1961 


The kinetics of polygonization were studied in bent 
crystals of zinc and its alloys. Etchants were developed 
for zinc and for the alloys used, which reveal the edge 
dislocations introduced on bending, without the necessity 
of decoration. Low angle boundary segments were found 
in bent high purity zinc crystals and also in zinc and 0.07% 
copper and in zinc and 0.026% aluminum alloy crystals. 
Annealing at 225°C for 5000 minutes did not change the 
average distance between adjacent subboundaries. This 
suggests that the low angle boundaries are formed during 
bending by a “mechanical polygonization” mechanism. The 
spacing of the dislocations in the boundary segments in 
the as-bent condition is fairly uniform. However, on an- 
nealing at temperatures of 245°C and higher the distance 
between dislocations gradually increases toward the end 
of the wall segments. This observation lends further sup- 
port to the view that climbing can take place only at these 
temperatures. Dislocation climb, therefore, does not ap- 
pear to be involved in the formation of dislocation walls 
on bending. The average boundary separation on bending 
to the same radius of curvature (2 cm) was essentially 
independent of alloy additions (approximately 4). Me- 
chanical polygonization was followed by thermal polygoni- 
zation on annealing bent crystals at sufficiently high tem- 
peratures. This resulted in the formation of a continuous 
low angle boundary network. The annealing temperature 
and time needed for thermal polygonization was not very 
sensitive to small additions of copper or aluminum. No 
single activation energy could be derived for the process 
of subgrain growth in zinc and in the alloys tested. Solute 
additions of both copper and aluminum retarded to a small 
extent the subgrain growth rate in bent zinc crystals. Alu- 
minum was found to be more effective than copper. 
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A STUDY OF THE CHARACTERISTICS 
OF THE INLET HYDROGRAPH 


(Order No. 61-3843) 


Warren Viessman, Jr., D.Eng. 
The Johns Hopkins University, 1961 


The results of a study of the relationship between rain- 
fall and runoff for impervious urban inlet areas is presented. 
The investigation is based primarily on measurement of 
flow at three inlet gaging sites in Baltimore, Maryland; 
and two at Newark, Delaware. Analysis of the data has 
produced information relative to the timing of runoff events 
and of the role played by antecedent rainfall, storm pat- 
tern, and the physical features of the area in determining 
the peak rate of flow at a specific inlet. An explanation of 
the gaging methods employed and the problems encoun- 
tered, is also presented. 

The present findings provide a clearer understanding of 
the hydrology of urban inlet areas and form a sound basis 
for further research in this field. 
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TORRES STRAITS SCULPTURE: 
A STUDY IN OCEANIC PRIMITIVE ART. 


(Order No. 61-3429) 


Douglas Ferrar Fraser, Ph.D. 
Columbia University, 1959 


Torres Straits, the only continuous transition area 
between the agricultural Papuans of New Guinea and the 
nomadic food-gathering aborigines of Australia, has long 
been the subject of anthropological analysis and specula- 
tion. However, the sculpture of this region, consisting of 
turtleshell and wooden masks, figures in wood and stone, 
drums, and relief carvings, has never been subjected to a 
searching examination. 

The first chapter of the thesis describes the physical 
characteristics of the area, flora and fauna, ecology, 
physical anthropology, linguistic position, social organiza- 
tion, religion, economy and material culture, including 
art, in Torres Straits prior to the disruption of this area 
by European influence in the late 19th century. Masks 
played important roles in public ceremonies having to do 
with the increase and continuation of food supply, the com- 
memoration of ancestors and spirit-beings, and the in- 
duction of the young into adult life. Figures appeared 
primarily in fertility and sorcery rites, usually for private 
or personal ends. Prestige was a major aspect of the func- 
tion of the drum in the area; while fertility and renewal 
seem to have been dominant motives in relief carvings. 

Chapter II, Analysis of Formal Types, establishes the 
validity of a geographical method classification based on 
type-specimens and stylistic attributions. The major 
centers are (1) Mabuiag; (2) Saibai; (3) Muralug; (4) Nagir; 
(5) Yam-Tutu; (6) Erub; (7) Mer; lesser areas include 
Dauan, Moa, Aurid, Masig, and Dauar. Seventy types are 
discussed. The remaining unlocalized specimens are also 
considered briefly. 
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In Chapter III, some of these formal types that exhibit 
demonstrable .affinities are combined into ten inter-island 
Groups. These Groups are based on functional as well 
as stylistic evidence. They are further analyzed to yield 
a tentative, relative chronology of the area. Saibai has 
been a donor, not a recipient, of the art of Torres Straits. 
A prototype of the mawa mask has been diffused widely 
from Saibai. Other Groups have spread from this island. 
Mabuiag has a long tradition of animal masks and has also 
received stimulus from the north and has spread its own 
influence to the east. In Erub and Mer, the presence of 
specialized styles suggests the isolation of these areas. 
Stone carving spread west from this region. 

The final section analyzes the position of Torres Straits 
sculpture in the art of southwestern Oceania. Linkages 
with the Kiwai-speaking people appear in mainland cere- 
monies of Straits origin. Torres Straits style apparently 
was not influenced by the geometric art of Daudai and the 
rest of southern New Guinea. The Cape York peninsula 
has seen successive waves of influence from the north, 
but the nature of these relationships is far from clear. 
No connection can be found with other arts west of Torres 
Straits, but to the east, there are strong connections with 
the Austronesian-speaking people of Tami island on the 
north side of New Guinea. This influence, which is sup- 
ported by other evidence, points to a far greater penetra- 
tion of New Guinea by Austronesian-speaking people than 
had heretofore been suggested. 

The methodology developed for this study, it is be- 
lieved, may be applied successfully in other studies of 
primitive art. 

Types and Groups are listed in tabular form. European 
contacts with Torres Straits, collections of Torres Straits 
sculpture, and a glossary of names and terms appear in 
the appendices. A catalogue of illustrations accompanies 
the Plates, many of which are unpublished. 
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THE TAMING OF THE SHREW: A COMPARATIVE 
STUDY OF ORAL AND LITERARY VERSIONS. 


(Order No. 61-4424) 


Jan Harold Brunvand, Ph.D. 
Indiana University, 1961 


Aarne-Thompson Type 901, the folktale in which a 
husband kills an animal to frighten his shrewish bride, and 
a group of related tales, may be called “The Taming of the 
Shrew Complex.” The folktales, Shakespeare’s comedy of 
the same title, the anonymous A Shrew, and other literary 
and subliterary analogues are the subject of this study. 
The history and interrelationships of oral and literary 
tradition are especially considered. 

Four hundred and eighteen versions were gathered from 
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thirty national groups. The Historic-Geographic Method 
was employed to ascertain subtypes of the tales, possible 
origins, plot developments, and the most likely paths of 
dissemination. 

Type 901 has seven subtypes. A fairly simple original 
tale, probably from India, told of a husband who killed a 
cat in front of his bride. This cat subtype survives in the 
East and on the periphery of Europe, but a new form in 
which a horse is killed has supplanted it elsewhere. A sub- 
type found in medieval French and German texts is re- 
flected in some modern folktales. Unusual elements in 
Spanish, French and Danish versions indicate direct in- 
fluence northwards along that axis. Versions of an older 
English-Irish Subtype are found in French-Canada because 
of Celtic influence there. The tale reached its most elabo- 
rated stage in Scandinavia; this form exists throughout 
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northern Europe. The majority of present European ver- 
sions are short and generalized, probably being degener- 
ated remains of earlier subtypes. Traces of Old World 
tales are found in the United States, but a modernized sub- 
type with a punchline ending (“That’s Once!”) has sur- 
passed them in popularity. 

Previous source studies of Shakespeare’s play failed 
to include the full oral tradition of Type 901. Also, the 
few known oral versions were consistently misinterpreted. 
Until recently some scholars still felt that there must be 
a direct connection between the fourteenth-céentury Spanish 
analogue in El Conde Lucanor and the English plays. Other 
students have assumed that The Shrew is a revision of 
A Shrew. Even a superficial comparison of texts, however, 
reveals that Shakespeare could not have derived his plot 
solely from either the Spanish story or A Shrew. He must 
have known the tale as it was developed in oral tradition. 

Both A Shrew and The Shrew belong to the Northern- 

- European Elaborated Subtype of Type 901; Shakespeare’s 
play is closer to oral tradition than is the plot of A Shrew. 
In its basic outline and in a number of specific points, the 
plot goes back to old and widespread elements of the story. 
Some elements, and possibly the whole tale, must have 
reached England by way of Scandinavia. Some minor ele- 
ments are roughly paralleled in scattered folktales, but may 
have been invented separately. Only afew traits ofthe main 
plot of The Shrew are not found inany folktales. Changes in 
the story necessary for dramatic adaptation of the folktale 
plot can be identified, but the traditional pattern of the oral 
tales is otherwise well preserved in the play. 

The possibility that the folktale spread orally to Eng- 
land is supported by a version of the tale printed in The 
Tatler in 1710. This text is based on oral tradition and 
not, as Dr. Johnson supposed, on Shakespeare’s plot. 
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THE LEGENDS OF THE HASIDIM: 
A STUDY OF FOLKLORE AND CULTURE. 


(Order No. 61-4468) 
Jerome R. Mintz, Ph.D. 
Indiana University, 1961 


This isa study ofthe folklore and culture of the Hasidic 
community in the metropolitan New York area. It provides 





an ethnographic analysis of the Hasidic community, con- 
siders the role of legends in Hasidic culture, and explores 
the relationship between Hasidic legends and contempo- 
rary mores and beliefs. 

This study is based on data obtained from personal 
interviews. The folklore of the Hasidim was used on the 
one hand as a mirror of belief and custom and on the other 
hand as an investigative tool. Initially, tales were col- 
lected from informants. An analysis was made of the cul- 
tural content of the tales. In order to test the validity of 
this analysis, another series of interviews was undertaken 
in which reactions to the predominant ideas in the tales 
were elicited. 

The subjects of this study, the Hasidim, are orthodox 
Jews who stem from eastern Europe. The bulk of the 
population has arrived in this country since the Second 
World War. They have attempted to re-establish their 
eastern European pattern of existence and they have main- 
tained their own unique customs, traditions and mores. 
They are strikingly marked from the rest of the population 
by their exotic dress and language. The community in the 
New York area is composed of a number of courts, 
each court consisting of a group of Hasidim led by a 
Rebbeh. 

Analysis of the legends and subsequent informants’ 
responses in interviews revealed that the tales accurately 
mirrored the culture. The main concern of the community 
lies in fulfilling what are believed to be the divinely ap- 
pointed precepts. The core of religious training concerns 
developing an attitude of santification toward one’s actions 
and one’s person and a recognition that separation from 
the rest of the population is the best means of ensuring 
purity and ethnic survival. Purity is ensured by fulfill- 
ment of the precepts. There is a concomitant dread of 
contamination caused by accidental, instinctual, or de- 
liberate rebellion against the commandments. Magical 
and mystical elements were found to be intermingled 
in the folklore and the rituals of the religion were be- 
lieved to contain magical properties. The leaders of 
the courts, the Rebbehs, are believed to be vested with 
supernatural powers because of their special pedigree 
and piety. 

The study contains the complete texts of forty-two 
tales collected from contemporary tradition, a motif 
analysis of the tales, and a glossary of terms. 

Microfilm $2.75; Xerox $9.25. 204 pages. 
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THERMAL OXIDATION OF SOME 
SYNTHETIC TRIGLYCERIDES 


(Order No. 61-4288) 


Joseph George Endres, Ph.D. 
University of Illinois, 1961 


Seven triglycerides were thermally oxidized at 200°C. 
in the presence of air. They were tripalmitin, 1 and 2 
lauryl dipalmitin, 1 and 2 butyryl dipalmitin, and 1 and 2 
oleyl dipalmitin. Loss in weight of triglyceride, with the 
amounts of volatile, non-condensable phase in terms of 
carbon dioxide, carbon monoxide, and hydrogen were 
measured. Residues were analyzed for carboxyl, hydroxyl 
and carbonyl compounds, and for unsaturation. Under the 
controlled conditions of the experiments, the values ob- 
tained were reproducible. 

The condensable phase, consisting of an aqueous and 
Oily layer, was taken up in absolute methanol, and analyzed 
for carbonyl and carboxyl compounds. The free fatty acid 
content of the residue was removed by Amberlite IRA-400 
ion exchange resin, converted to methyl esters, and ana- 
lyzed by gas chromatography. Residual glycerides (free 
fatty acids removed) were converted to methyl esters by 
transesterification and analyzed by gas chromatography. 

The results of the analysis of the residue fatty acids, 
free fatty acids of the residue and the fatty acids of the 
condensable vapor phase showed the following: 


1) In the oxidation products of tripalmitin, the presence 
of free palmitic acid was proven, indicating that hydrolysis 
of the ester linkage had occurred. A number of other acids 
were detected. A primary oxidation product was identified 
as a hydroxy acid, with a carbon number of 13.5 on a Di- 
ethylene Glycol Succinate column. 

2) In the oxidation products of 1-lauryl, 2-3 dipalmitin 
both free lauric and palmitic acid were detected. The rate 
of hydrolysis of the two acids is similar. Between 3 and 
15 hours heptanoic and octanoic acid were detected indi- 
cating decomposition of higher acids since no dicarboxylic 
acids were detected. 

3) In the oxidation products of 2-lauryl, 1-3 dipalmitin 
both lauric and palmitic acid were detected. The rate of 
formation of lauric acid is more rapid than palmitic in 
this case. Large amounts of fatty acids with a carbon num- 
ber greater than 16.0 were detected indicating oxygenation 
of the fatty acids had occurred. 

4) In the oxidation of 1-butyryl, 2-3 dipalmitin the 
presence of heptanoic and octanoic acid were detected in 
large amounts. No dicarboxylic acids were detected. This 
indicates that palmitic acid was degradated to short chain 
acids. 

5) In the oxidation of 2-butyryl, 1-3 dipalmitin the 
fatty acid composition was very complex. Many acids 
could not be identified. The percentage of heptanoic and 
octanoic acid was much lower than in the case of 1-butyryl 
dipalmitin. Pimelic, suberic, azelaic and sebacic acid 
were also identified. 
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6) In the oxidation of 1-oleyl, 2-3 dipalmitin, the identi- 
fication of octanoic and nonanoic acid in addition to suc- 
cinic adiptic, azelaic and sebacic acid indicated oxygen 
attack on the double bond. A high percentage of the hydroxy 
acid ( C-13.5 ) was detected indicating attack on palmitic 
acid. 

7) In the oxidation of 2-oleyl, 1-3 dipalmitin, the ab- 
sence of dicarboxylic acids, but the presence of octanoic 
and nonanoic acid indicates that attack of the double bond 
may be occurring, but that the fragment that is usually 
oxidized to a dicarboxylic acid is oxidized possibly to a 
semialdehyde or methyl ketone. 


Paper and gas chromatography of the carbonyl com- 
pounds in the condensable decompositon products showed 
the following: 


1) Tridecanal and tetradecanal were detected during 
the 0-3 hour period of oxidation. 
2) After 3 hours, all the saturated aldehydes from 
hexanal to tetradecanal were detected. 
3) Formaldehyde was detected during almost all the 
periods of thermal oxidation in each of the glycerides. 
Microfilm $2.75; Xerox $5.40. 108 pages. 


STUDIES ON THE NATURE OF THE 
STALE-FLAVOR COMPONENTS IN 
DRIED WHOLE MILK 


(Order No. 61-4294) 


Ashok Sekhar Ganguly, Ph.D. 
University of Illinois, 1961 


Earlier work had indicated that the stale flavor in dry 
whole milk could exist either as a Girard’s-T extractible, 
nonvolatile carbonyl compound or as a volatile non- 
Girard’s-T extractible component. The present study in- 
volves an investigation on the nature of these fractions. 

Whole milk powder was manufactured from University 
herd milk and stored at low temperature so as to provide 
a continuous supply of a stale product. 

Since the stale flavor had been found to be concentrated 
in the fat phase, the stale milk fat was extracted from the 
powder with petroleum ether and ethyl alcohol by a modi- 
fication of the method of Nawar immediately prior to each 
experiment. 


Girard’s-T Extractible Stale- Flavor Components 

The Girard’s-T extract was obtained by extracting stale 
milk fat with 2 mg./g. of Girard’s-T reagent at 40°C. for 
1.75 hours. A chromatographically homogeneous Girard’s- 
T hydrazone of stale flavor with R; 0.80 could be isolated 
by cellulose column chromatography. Attempts to charac- 
terize this by treating with 2,4-Dinitrophenylhydrazine in 
4N HCl for 18 hours at room temperature resulted in an 
apparent decomposition into four hydrazones which were 
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tentatively identified as acetaldehyde, propionaldehyde, 
acetone and either 2-butanone or 2-pentanone. Elemental 
analysis of the Girard’s-T hydrazone, as an alternate ap- 
proach, was prevented by its ready decomposition at room 
temperature. 


The Volatile Stale- Flavor Components 

The volatile fraction could always be removed from 
stale milk fat by a CCl,-vapor distillation at 40° C. at ca. 
0.25 mm. of Hg pressure. Attempts to isolate the flavor, 
free of solvents by vacuum distillation, gas entrainment 
and the use of molecular sieve were not successful. How- 
ever this could be accomplished by absorption on trilaurin 
from a CCl,-vapor distillate and the removal of CCl, at 
50° C. under reduced pressure. On the basis of this ob- 
servation, the CCl,-vapor distillate was added to 6 g. of 
trilaurin and 24 g. of 40-60 mesh firebrick and the solvent 
was removed in a rotary evaporator at 50°C. The dry 
powder was then packed in a stainless steel tube which was 
electrically heated to 100° C. and the flavor was collected 
at -196° C. by passing helium through the tube at 60 ml./ 
min. for five hours. It was possible to further fractionate 
the stale flavor on a Perkin Elmer Model 154B Vapor 
Fractometer with a silicone oil DC No. 200 column, into 
three fractions (0-4.5 min., 4.5-9.0 min. and 9.0-20 min.) 
at 140° C. andwitha helium flow rate of 120 ml./min. The 
first of these fractions was predominantly stale. Infrared 
spectra of these fractions were similar and indicated the 
presence of aliphatic acids, saturated and unsaturated 
aldehydes and ketones, @ or y-diketones and OH and epoxy 
absorptions. When the stale eluate from the preparative 
column was treated with 2,4-Dinitrophenylhydrazine in 
4N HCl the residual CCl, was not stale and when the hy- 
drazones were chromatogrammed on paper, seven spots 
were observed. Spots 2, 3, 4, 5 and 7 in increasing order 
of Rs value were identified as formaldehyde, acetaldehyde, 
propionaldehyde, acetone and 2-pentanone, respectively; 
by comparing their R¢ and spectra in the visible range 
with those of authentic compounds. However, none of these 
compounds gave a stale sensation when blended with fresh 
milk fat and reconstituted to whole milk composition. 
Spectra of spot 6 indicated that it was a saturated mono- 
carbonyl compound. 

Component 1 appeared to possess the chromatographic 
and spectral characteristics of an unsaturated hydroxy 
carbonyl compound. If volatile stale-flavor component is 
carbonyl in nature and not merely altered by treatment 
with 2,4-Dinitrophenylhydrazine, this component is of im- 
mense interest. 

Microfilm $2.75; Xerox $6.20. 127 pages. 





THE RELATION OF ENVIRONMENTAL 
CONDITIONS TO THE STORAGE 
QUALITY OF SPINACH 


(Order No. 61-4347) 


John Norman McGill, Ph.D. 
University of Illinois, 1961 


Changes in the quality characteristics of stored New 
Zealand spinach (Tetragonia expansa) were investigated. 
The primary storage variables studied were temperature 








and atmospheric conditions. Organoleptic evaluation, 
certain chemical analyses, and respiration rates were 
used to measure the physiological changes of the product 
in storage. Total plate counts were made to determine the 
effect of these storage variables on the growth of micro- 
organisms. 

The respiratory drift of New Zealand spinach was 
found to be similar to that of regular spinach (Spinacia 
oleracea). However, the rates for New Zealand spinach 
were comparatively lower at all time intervals. The use 
of low light intensity and relative humidities less than 
100% decreased the rate of carbon dioxide production but 
the loss of other quality factors under these conditions 
limited the usefulness of these conditions. 

The rate of CO, evolution was depressed by increasing 
the initial CO, concentration of the atmosphere. However, 
off-flavors developed in storage at a rate related to the 
concentration of carbon dioxide used in the storage 
atmosphere. 

A decrease of the oxygen level of the surrounding at- 
mosphere from twenty to four per cent did not affect the 
respiration rate or the organoleptic quality. 

Storage temperatures of 34, 45 and 70°F were used. 
The respiration rate was found to increase as the storage 
temperature was raised. High Respiratory Quotient values 
of New Zealand spinach stored at the two lower tempera- 
tures indicated that materials richer in oxygen than glu- 
cose were being utilized as the initial substrate. After 
short storage times, the R.Q. values became less than 
unity. 

The proximate analysis of fresh spinach leaves demon- 
strated that there was a wide variation in the amounts of 
certain constituents between young and old leaves. Re- 
ducing sugars, ascorbic acid and sucrose disappeared 
more rapidly as the temperature was increased. The loss 
of starch and chlorophyll was not found to be temperature 
dependent. The oxalic acid content of the leaves did not 
change during storage at any temperature. 

A modification of the CO, and O, concentration of the 
storage atmosphere depressed the production of CO, during 
storage. The sugars, starch, chlorophyll, and oxalic acid 
showed no effect from the use of the modified atmospheres. 
However, the ascorbic acid retention of New Zealand spin- 
ach and regular spinach was found to be directly related 
to the oxygen concentration of the atmosphere. As the 
oxygen was reduced to very low concentrations, ascorbic 
acid was lost at a higher rate. Spinach leaves stored under 
atmospheres of CO, and N, showed a more rapid loss of 
ascorbic acid than when leaves were stored under O, or 
normal air. Also, the dehydroascorbic acid was found to 
increase significantly in the CO, and N, atmospheres. 

Bacterial growth was found to increase with storage 
temperature and to be inhibited by a modification of the 
normal air atmosphere. A bacterium causing leaf spot in 
stored New Zealand spinach, was isolated and classified 
as belonging to the genus, Pseudomonas. 

Dark, insoluble, melanin-like pigments were found to 
develop in the New Zealand spinach leaves during storage. 
These materials were shown to be confined to the chloro- 
plasts and to affect the physical characteristics of the 
chloroplasts. An analysis for polyphenoloxidase demon- 
strated that this enzyme was not predominantly present in 
the chloroplasts. However, the melanin-like pigments 
may have been formed by the catalytic processes of sev- 
eral other oxidative enzymes. 
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THE CHEMICAL SYNTHESIS AND 
BIOLOGICAL USE OF TRITIUM LABELED 
49,10-OLEIC ACID. 


(Order No. 61-4389) 


Kenneth Sidney Tenny, Ph.D. 
University of Illinois, 1961 


Tritium labeled A9,10-oleic acid was synthesized by 
the reduction of stearolic acid with tritium gas (diluted 
with hydrogen), in the presence of 5% Pd/C catalyst. 
Stearic and elaidic acids were not formed under the con- 
ditions of the reduction. 

Specificity of labeling was determined by oxidative de- 
gradation of the double bond. Gas chromatography of the 
methylated oxidation products (with simultaneous collec- 
tion of samples for radioactivity determination) indicated 
that the oleic acid contained greater than 93% of the radio- 
activity at the 9 and 10 positions. Dehydrodehalogenation, 
after bromination, indicated that greater than 94% of the 
activity was at the 9 and 10 positions. 

The methyl ester of the tritium labeled oleic acid was 
given, by stomach tube, to chicks which had been main- 





tained for four weeks on diets which contained either 18% 
corn oil or 18% coconut oil. The liver lipid, after three 
hours, indicated that the corn oil diet resulted in greater 
conversion of oleate to stearate than did the coconut oil 
diets. 

To further study biohydrogenation, chicks were main- 
tained for four weeks on diets which contained graded 
levels of corn oil. The chicks were starved for eight 
hours and tritium labeled methyl oleate was then adminis- 
tered by stomach tube. After two and one-half hours, the 
chicks were additionally administered sodium acetate- 
1-C** , via wing vein. One-half hour after the acetate in- 
jection, the experiment was terminated, and the liver lipid 
was isolated. 

Biohydrogenation of the tritium labeled methyl oleate 
to stearate and palmitate occurred on the diet containing 
1% corn oil. No tritium activity appeared in stearate or 
palmitate on the diet containing 36% corn oil. Carbon-14 
incorporation was consistent throughout all the dietary 
groups; more activity was in palmitate than in stearate. 
It was confirmed, consequently, that the tritium labeled 
stearate resulted from biohydrogenation of oleate, rather 
than from resynthesis from fragments. 

Microfilm $2.75; Xerox $3.60. 61 pages. 
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COMPARATIVE CENTRAL CITY SPATIAL 
STRUCTURE: TRENDS IN THE LOCATION 
AND LINKAGES OF SELECTED 
COMMERCIAL ACTIVITIES. 


(Order No. 61-3978) 


Ronald Reed Boyce, Ph.D. 
University of Washington, 1961 


Chairman: Edward L. Ullman 


The central areas of metropolises are traditionally 
the locus of both inter- and intra-urban movement, and the 
seat of administration, finance, and control. With the 
emergence of a larger, more affluent, and more automo- 
bile organized urban population, a much wider range of 
choices in the location of all types of activities has de- 
veloped. Thus, the central city area is losing much of its 
former near-monopoly advantages. 

For example, CBD (central business district) retail 
sales are rapidly dissipating in metropolitan significance 
in larger metropolises. The percentage of CBD sales in 
most urban centers over one million averages only about 
fifteen per cent of all metropolitan area sales. The larger 
the city, generally the smaller the CBD percentage, with 
the result that in smaller cities most sales occur in the 
CBD. Nevertheless, the percentage of outlying retail 
sales is far greater in any given sized metropolis today 
than a decade ago. CBD sales have actually declined in 
many large cities. This reflects, among other things, the 
outward shift of population, the increasing ability of the 
urban population to assemble more easily in such off-center 





locations, and the increasing purchasing power of the 
family, which necessitates the assembly of fewer persons 
for any given dollar purchase today than formerly. 

Office space is still concentrating in the CBD’s of 
certain large metropolises, notably New York and Chicago, 
but has apparently declined by over thirty per cent in 
cities of less than seven hundred thousand since 1948. 
This trend may indicate inter-urban improvements in 
transportation and communication, as well as the increas- 
ing national localization of headquarters offices in certain 
prestigious core areas. Even so, outlying office centers 
are developing, and there are indications that in metropo- 
lises with either off-center CBD’s, or other undesirable 
central city characteristics, CBD office space may begin 
to decline relative to such outlying office centers. The 
insurance industry has already demonstrated a strong af- 
finity for outlying locations and has moved from the CBD 
to outlying areas in large numbers since 1948. 

Trends in the immediate area surrounding the CBD 
(the frame) are less certain or distinct. Certain portions 
of it are fairly popular places for the relocation of in- 
surance offices. The frame is also the focus of urban re- 
newal, public housing, and other urban redevelopment 
projects, as well as intra-urban freeway interchanges, 
and as such, may benefit from such attention in the im- 
mediate future. An analysis of automobile row in theframe 
and its interconnections with the CBD and the remainder 
of the metropolis indicates that there is a considerable 
market and interchange of goods within the frame itself. 
How much this area is dependent on the viability of the 
CBD however, is a matter of serious conjecture. 

The central city area appears to be overbuilt in light of 
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the adjustments which are occuring, and are likely to 
occur, if the “urban transportation revolution” continues. 
The metropolis of the future will probably use more land, 
will contain far more open and unused space, and will be 
much more dependent on freer movement in all directions 
between home, work, and shopping areas than metropolises 
of similar population today. Problems and opportunities 
for urban planning will arise in order to achieve a degree 
of beauty, living space, and efficiency beyond that possible 
in present cities. 
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THE HISTORICAL GEOGRAPHY 
OF THE CHICKASAW LANDS 
OF OKLAHOMA 


(Order No. 61-4427) 


Champ Clark Carney, Ph.D. 
Indiana University, 1961 


The eastern half of the state of Oklahoma in common 
with all the lands between the Rocky Mountains and the 
Mississippi River, was settled by immigrants from the 
eastern United States. The pioneer farmers who first set- 
tled this area differed from those who settled Kansas, 
Texas, and Arkansas in that they were Indians who were 
removed from their ancient homes to make room for the 
expansion of white settlement. The Chickasaw was one of 
the “Five Civilized Tribes” so removed and that portion 
of the Indian Territory in which this tribe settled is the 
subject of this study. 

The Indians who came to the western frontier had been 
involved in the exchange economy of the Cotton States for 
fifty years. Some owned slaves, and directed their labor 
on large plantations, others were competent farmers while 
some were dependent on hunting to supplement a meagre 
subsistence agriculture. The society established by the 
Chickasaw in the Indian Territory was economically and 
technologically similar to that of the white frontiersmen 
in the slave states. 

The land they were granted was on the edge of the 
Great Plains. It was more often subject to winter blizzard 
and summer sirocco than their home in Mississippi. The 
Chickasaw preferred to settle in the familiar forests east 
of the Washita River rather than in the strange prairie 
west of it. Here the Federal Government established them 
and guaranteed them freedom from white interference in 
their endeavor to rebuild their society. 

The Civil War disrupted the Indians’ economic struc- 
ture and made possible the extinction of their tribal gov- 
ernments and the alienation of title to the land which had 
been guaranteed by treaty. With the disappearance of 
“free” land in other states, the whites began to agitate for 
the opening of the Indian Territory to homesteaders. Their 
achievement of this end was aided by the Indians’ hiring 
large numbers of whites as farm tenants to replace the 
freed slaves. By 1890, there was preponderance of whites 
in the Territory and the Indian governments were ordered 
liquidated. 

The land was quickly filled by farmers, miners, and 
merchants. The influx of white settlers, mostly from 
Texas and Arkansas, shortly converted the Chickasaw 





cattle ranges into a western extension of the Cotton Belt. 
Cotton was dominant until the 1930s when low prices, re- 
duced yields and the Federal agricultural policy combined 
to reduce the cropland and increase the grazing activities. 
This trend has been accelerated since the Second World 
War as farmers emigrated from the area and holdings 
have constantly increased in size. 

Shortly after statehood (1907), oil was discovered and 
the economy of the largest cities in the area became en- 
meshed with this commodity and have remained so. New 
fields of oil and gas have been opened to spread the domi- 
nance of this mineral economy to all except one county. 
The oil industry provides the raw materials and markets 
for the largest manufacturing industries in the area. 

Microfilm $2.75; Xerox $8.40. 185 pages. 


THE SOVIET APPROACH TO GEOGRAPHY 
(Order No. 61-5286) 


Ian Murray Matley, Ph.D. 
University of Michigan, 1961 


The object of this study is to examine the Soviet ap- 
proach to geography and assess its position within the 
framework of the Marxist sciences. At the same time an 
attempt is made to ascertain in what way Soviet geography 
differs from Western geography in philosophy and method, 
and whether Western geographers may profitably draw any 
conclusions from the experience of their Soviet counterparts. 

The Marxist classification of the sciences distinguishes 
between the physical and the social sciences, each of which 
study different types of phenomena according to the laws 
of their development. The difference between these two 
groups of sciences is heightened by the fact that Marxists 
see the social sciences as being closely bound to the type 
of society in which they develop, while the physical sci- 
ences and the phenomena which they study remain the same 
irrespective of the character of society. Thus Soviet eco- 
nomic geography, which includes elements of general 
human geography, differs considerably in philosophy and 
method from Western economic and human geography, 
while physical geography in both societies shows little 
marked difference. Soviet geographers, however, claim 
that the methodology of dialectical materialism gives them 
a more dynamic approach to physical geography than that 
generally adopted by Western geographers. 

Soviet human geographers reject any ideas of geograph- 
ical determinism and substitute economic determinism in 
its place. This opposition to geographical determininism 
has colored Soviet opinion on the nature of Western geog- 
raphy, although Soviet geographers have recently admitted 
that Western geographers have to a great extent dropped 
their earlier environmentalist ideas. The rejection of 
geographical determinism has created difficulties for 
Soviet geographers inthe field of man-nature relationships, 
although there are signs that the role of the natural en- 
vironment in human geography is receiving more recogni- 
tion than a few years ago. 

Soviet geographers do not in general recognize the unity 
of geography as a discipline, basing their arguments on the 
Marxist division of the sciences into physical and social. 
Along with this goes the rejection of the Kantian and 
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Hettnerian view of geography as the science of space, 
and the rejection of the chorological approach. Thus, the 
Western view of regional geography as a synthesis of 
physical and social factors is not recognized by Soviet 
geographers. Apart from the impossibility in Soviet eyes 
of uniting these different factors in one study, it is also 
considered that the chorological approach makes it im- 
possible for the element of time to be adequately con- 
sidered, as well as the nature of the phenomena studied. 
In conclusion, it is suggested that Soviet geography 
has reached a position in theory that corresponds to the 
Western position in practice. Although the Marxist phi- 
losophy underlying the Soviet position is unacceptable, 
there are several aspects of Soviet geography which are 
worthy of consideration and which might assist Western 
geographers to reappraise their philosophical and method- 
ological position and bring it more in line with their prac- 
tice. Microfilm $2.90; Xerox $10.15. 221 pages. 


MAP TRANSFORMATIONS OF 
GEOGRAPHIC SPACE 


(Order No. 61-4011) 


Waldo Rudolph Tobler, Ph.D. 
University of Washington, 1961 


Chairman: John C. Sherman 


Many geographic and economic models of human be- 
havior in a spatial context indicate that the measuring rod 
of the geodesist or surveyor is less relevant than a scaling 
of distance in temporal or monetary units. It is necessary 
to take into account not only the shape of the earth but 
also the realities of transportation on this surface. Auto- 
mobiles, trains, airplanes, and other media of transport can 
be considered to have the effect of modifying distances-- 
measured in temporal or monetary units--ina complicated 
manner. Different distance relations, however, can be in- 
terpreted as different types of geometry. A geographical 
natural approach is to attempt to map this geometry toa 
plane, in a manner similar to the preparation of maps of 
the terrestrial surface. If the transformations were de- 
pendent only on a factor of proportionality, as in the 





conversion from miles to kilometers, there would be no 
difficulty. The facts are considerably more complex. The 
geometry with which we must deal is rarely Euclidean, 
and it is, in general, impossible to prepare a plane map 
preserving all distance relations, just as isometric trans- 
formations of a spherical surface to a plane are not pos- 
sible. Maps preserving distance relations from one point 
are easily achieved, however, whatever the units of 
measurement. 

The transformations are approached from the theory of 
map projections, as available and familiar to geographers. 
Numerous transformations preserving time or cost distance 
relations from (or to) one location as found in actual trans- 
port systems or situations can be achieved as azimuthal 
projections by relaxing the traditional assumptions applied 
to this class of projections. The parametric classification 
of map projections employed suggests a simple graphic 
technique for transformations of empirical data recorded 
in the form of isochrones or isovectures. 

Though yielding a simple method of obtaining polar 
isometric transformations, azimuthal projections are less 
appropriate than polar geodesic isometries. Neither polar 
isometric nor polar geodesic transformations are unique, 
and it is natural to inquire whether further conditions may 
be applied. Consideration is given to equal-area maps, 
conformal maps, and measures of the departure of an en- 
vironment from an idealized isotropic geographic space, 
the latter from Tissot’s work. Complicating factors are 
that time or cost distances in general do not satisfy the 
postulates of a metric space, they vary frequently, and 
are commodity specific. 

The differential resource distribution on the surface 
of the earth also suggests that equal-area maps are not 
always the most relevant for use by geographers. Setting 
Tissot’s measure of areal distortion equal to a descrip- 
tion of the given resource density, and solving the resulting 
differential equation, yields map projections which can be 
interpreted as “eliminating” a variable terrestrial re- 
source endowment. These transformations of a surface 
integral are not unique, and the addition of further condi- 
tions is discussed. 

Several applications of the transformations are sug- 
gested, with emphasis on theories concerning the geo- 
graphic location of economic activity. 

Microfilm $2.75; Xerox $8.80. 195 pages. 
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GRAVITY AND MAGNETIC STUDY 
IN THE SAN JOAQUIN VALLEY 


(Order No. 61-4120) 


Abdel Rehim Imam Bayoumi, Ph.D. 
Stanford University, 1961 


Gravity and magnetic anomalies in an area in the north- 
central part of the San Joaquin Valley of California have 
been analyzed. The area lies principally within Madera 
County but includes parts of Fresno and Merced Counties 





(T10-14S, R13-19E). The study shows that the anomalies 
are mainly connected with lithologic variations within the 
basement complex and have nothing to do with structural 
features in the younger sedimentary rocks. 

Gravity interpretation was based on a knowledge of the 
densities of the sub-surface rocks, as well as the depth to 
the top of the basement complex. The Bouguer anomaly 
was first corrected for the effect of the sedimentary sec- 
tion and then compared with theoretical gravity profiles 
computed from two-dimensional models of meta-volcanic 
and other rock masses in the basement complex. 
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An additional contribution to the gravity anomaly, par- 
ticularly in the eastern part of the area, is a gradient 
caused by the greater crustal thickness beneath the Sierra 
Nevada. Isostatic compensation for the Sierra Nevada 
cannot be responsible for gravity features other than the 
gradient, however, because several lines of evidence indi- 
cate that the cause of the anomalies is in the upper part 
of the basement complex. 

The magnetic data were interpreted by comparison 
with anomalies computed from theoretical models of rock 
masses in the basement. Susceptibilities measured on 
cores of basement rock were used in the computations. 
The magnetic and gravity interpretations re-enforce 
each other and considerably narrow the range of possible 
solutions. 

A general geologic picture of this part of the San Joa- 
quin Valley may be constructed on the basis of all sources 
of information, including drilling, seismic exploration, 
gravity measurements and magnetic measurements. The 
basement surface slopes 5°SW beneath the eastern part 
of the Valley. It steepens westward to an average slope 
of 15°SW, forming a geosynclinal trough that extends to 
the west side. The general trend of the San Joaquin trough 
is N45°W. 

Overlying the basement surface, the sedimentary sec- 
tion thickens westward from the basement outcrops in the 
Sierran foothills to almost 25,000 feet in the deepest parts 
of the valley, which lie near the western side. Although 
the total sedimentary thickness is roughly constant along 
the trend of the trough, Cretaceous rocks thin toward the 
south and Tertiary rocks thin toward the north. 

The basement complex, to which much of the gravity 
and magnetic relief is attributable, consists of igneous, 
metamorphic and older sedimentary rocks. These rocks 
are similar to those that crop out east and west of the 
Great Valley. They all pre-date the earliest Cretaceous 
except possibly some of the granitic rocks. The igneous 
rocks, which range in composition from tonolite to gran- 
ite, are predominant east of a line between Fresno and 
Madera. These rocks are partly concealed by patches of 
meta-sedimentary rocks, which include gneisses, slates 
and schists. The meta-volcanic rocks form a band trend- 
ing northwest across the area. This band is followed by 
the gravity and magnetic highs. Serpentine was encoun- 
tered by drill holes in areas that show gravity lows and 
magnetic highs. Microfilm $2.75; Xerox $4.40. 82 pages. 


PETROLOGY AND PALEOGEOGRAPHY 
OF THE ROUBIDOUX FORMATION 
(ORDOVICIAN) OF MISSOURI 


(Order No. 61-4075) 


Robert Elliott Carver, Ph.D. 
University of Missouri, 1961 


Supervisor: Dr. J. F. Hubert 


The Canadian (lower Ordovician) Roubidoux formation 
of Missouri consists of randomly interbedded sandy and 
cherty dolomites, orthoquartzite sandstone, bedded cherts, 
and intraformational dolomite conglomerates. The for- 
mation rests conformably on the Ordovician Gasconade 





formation and is conformably overlain by the Jefferson 
City formation. 

The rock types of the formation form two continuous 
linear composition series, orthoquartzite-dolomite and 
orthoquartzite-chert. The orthoquartzite-dolomite series 
is the result of admixture, in varying proportion, of 
quartzose sands of extrabasinal origin and calcareous 
sands of intrabasinal origin, with subsequent syngenetic 
dolomite replacement of calcareous constituents. The 
orthoquartzite-chert series is the result of replacement 
of the dolomite of the orthoquartzite-dolomite series 
rocks by microcrystalline quartz, below the depositional 
interface and penecontemporaneous with lithification. 

The morphology of non-clastic silica is a guide to its 
origin. Flamboyant quartz, chalcedony, and macrocrystal- 
line quartz grain overgrowths are primary cements. Micro- 
crystalline quartz types and some macrocrystalline quartz 
overgrowths have replaced carbonates, presumably dolo- 
mite. Orthoquartzite sandstones are cemented by macro- 
crystalline quartz, chalcedony, microcrystalline quartz 
(a replacement of dolomite), and dolomite. 

The essential dolomite types are dolomite-replaced 
calcirudites and calcarenites, stromatolitic dolomites 
developed by dolomite replacement of poorly-sorted 
stromatolite-bound calcareous sediments, and dolomites 
composed of aggregates of silt-sized dolomite rhombs. 
The cherts of the formation are silica-replaced dolomites, 
the stromatolitic dolomites being the most susceptible to 
replacement because of their high original porosity and 
permeability. 

The paleogeography of the formation in Missouri was 
dominated by a broad, off-shore stromatolitic reef trend- 
ing northeast-southwest on the west side of an island, or 
shoal occupying the site of the present-day Ozark Dome. 
The greater part of the sandstone in the formation ac- 
cumulated in a shallow lagoon lying between the reef and 
the island. Although reefs were developed on the east side 
of the island, they appear to have been restricted to near- 
shore areas. Water depths in the lagoon and over the reef 
were in the adlittoral to mid-sublittoral range. Deeper 
waters lay beyond the reef, to the west, and to the east 
and southeast of the island. The fauna was dominated by 
gastropods, which presumably fed on the reef-forming 
algae. Brachiopods, cephalopods, and trilobites are minor 
elements of the fauna (Heller, 1954). The island, lagoon, 
and reef, taken together, formed a relatively stable, but 
slowly subsiding platform of deposition in which sedimen- 
tation kept pace with subsidence. 

The porous reef structure provided optimum conditions 
for replacement of dolomite by silica and the areas of 
greatest chert concentration define the areas of most per- 
sistent reef development. The lagoonal areas are marked 
by high concentrations of sand in insoluble residues from 
churn drill cuttings. Odlites are most commonly associ- 
ated with the reef environment. 

The source area for the extrabasinal constituents was 
the Canadian shield, in the area north and east of the 
Great Lakes, and the northern Michigan highlands. The 
orthoquartzite sandstones of the formation are of first 
cycle origin, with only minor contributions from Cambrian 
or Precambrian sedimentary rocks. Progressive changes 
in maturity indices of the orthoquartzites reveal that 
two phases of source area uplift occurred during Roubi- 


doux time. 
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LATE EOCENE ZOOGEOGRAPHY OF 
THE EASTERN GULF COAST REGION 


(Order No. 61-3422) 


Alan Cheetham, Ph.D. 
Columbia University, 1959 


Calcareous upper Eocene (Jacksonian) sediments in 
southeastern Alabama, southwestern Georgia, and Florida 
contrast markedly with stratigraphically equivalent ter- 
rigenous deposits from central Alabama westward. The 
enclosed fossils, chiefly marine invertebrates, permit 
subdivision of the Jacksonian Stage into stratigraphic 
(zones) and geographic (biofacies) units. The present study 
is concerned primarily with the abundance and distribution 
of invertebrate fossils, particularly cheilostome bryo- 
zoans, in the four major biofacies of the eastern Gulf 
Coast Jacksonian. 

Biofacies 1, containing abundant mollusks and smaller 
foraminifers in a matrix of terrigenous detritus, is char- 
acterized by bryozoans having free, discoidal (lunuliti- 
form) zoaria. Biofacies 2 is composed almost entirely of 
skeletal elements of larger foraminifers and cheilostomes 
exhibiting erect, branching (eschariform) and encrusting 
(membraniporiform) zoaria. Biofacies 3, including a fauna 
dominated by lagenid and buliminid foraminifers, is devoid 
of bryozoans. Biofacies 4, incorporating abundant echi- 
noids and foraminifers, contains a bryozoan fauna domi- 
nated by species having erect, jointed (cellariiform) zoaria. 

The boundaries between the major biotopes in which 
the biofacies accumulated were not stationary during the 
Jacksonian. In middle Jacksonian time 1 and 2 adjoined in 
central Alabama, 2 and 3 in eastern panhandle Florida, 
and 3 and 4 in northern peninsular Florida. 

Categorizing individual cheilostome faunules as associ- 
ations has made possible reconstruction of the four major 
biotopes in harmony with known ecological requirements 
and tolerances of living cheilostomes. On this basis it is 
concluded that biofacies 1 and 2 accumulated on the con- 
tinental shelf, biofacies 3 in a channel (Suwannee Strait), 
and biofacies 4 on a submarine plateau (Ocala Bank). 

The cheilostome faunas of shelf and bank were quite 
distinctive at the beginning of the Jacksonian, a native 
Gulf Coast fauna inhabiting the shelf, a fauna having many 
elements in common with western Europe dominating the 
bank. During Jacksonian time the faunas became increas- 
ingly similar through extinction of endemic species and 
interchange of longer-lived species as the strait became 
a less effective barrier to migration. 

In seeming contradiction to the widely held opinion that 
faunal migration may be geologically instantaneous where 
there is no major barrier, radial dispersal of some spe- 
cies within the confines of the Ocala Bank involved at least 
the amount of time necessary for the accumulation of a 
biostratigraphic zone. 

The Ocala Bank was a submarine feature comparable 
to the present Great Bahama Bank and was separated from 
the North American continental shelf proper by the Suwan- 
nee Strait analogous to the present Straits of Florida. 
During the greater part of Jacksonian time, the water cov- 
ering the Ocala Bank was probably 50 to 100 feet deeper 
than the water over the present Bahamian platforms, so 
the Ocala fauna is more closely similar to that of the sub- 
marine banks of the Gulf of Naples. 

Two genera and 18 species of cheilostomes are newly 





described. An additional 18 species are discussed or 
figured. The superfamily Microporacea is emended, and 
the name Bugulacea is proposed for the “division” Cellu- 
larina. Microfilm $3.00; Xerox $10.60. 232 pages. 


LATE MESOZOIC STRATIGRAPHY 
OF THE ELK CREEK-FRUTO AREA, 
GLENN COUNTY, CALIFORNIA. 


(Order No. 61-4125) 


Stewart Chuber, Ph.D. 
Stanford University, 1961 


A persistent enigma for California geologists has been 
the evaluation of vague stratigraphic terms in light of 
field mapping of rock units. Historical studies of the 
Cretaceous stratigraphic nomenclature show that there 
have been many changes in meaning of the original termi- 
nology. The earliest classifications employed rock terms 
(e.g., group, formation) in a time or time-rock sense, and 
later redefinitions confused rather than clarified the 
nomenclature. In the past decade, the combined use of 
ammonites, inocerami, Foraminifera, and potassium- 
argon age determinations have greatly aided the strati- 
grapher to decipher local and regional geologic history. 
This has resulted in a more logical nomenclature system. 

After a year of detailed field work in the Elk Creek- 
Fruto area, a new rock unit terminology is proposed for 
the 44,000 feet of Upper Jurassic and Cretaceous strata 
which crop out there, as shown in Fig. 1. Six new forma- 
tions and four tongues are recognized, and many of the 
ambiguous old names have been discarded. 


Predominant 
Lithology 


Thickness 
Name Age (feet) 


{Campanian 200 





Forbes fm. claystone 


Guinda fm. sandstone 


Campanian- 700 
Coniacian 


Turonian 2,600 mudstone 


*Hoodoo Hills 
mudstone 


Turonian 3,150 sandstone 


Turonian 1,000 


Venado fm. 


Upper 
Cretaceous 


*Fruto sandstone sandstone 
tongue 

*Clark Valley 
mudstone 


*Julian Rocks fm. 


Cenomanian 3,200 mudstone 


Cenomanian 5,000 sandstone- 
? conglomerate 


(Albian 5,900 


Aptian- 5,400 
Neocomian 


*Aspilche fm. mudstone 


*Wintun fm. sandstone 


S~ 


Valanginian 20,100 mudstone 


Valanginian- 1,200 
Portlandian 


Portlandian 3,400 


*Sanhedrin fm. 
*Bidwell tongue 


Lower 
Cretaceous 





sandstone- 
conglomerate 


sandstone- 
conglomerate 


*Briscoe tongue 


Upper 
Jurassic 


sandstone- 
conglomerate 


*Gillaspy tongue Portlandian 6,200 


(*) Asterisk indicates new name. 


Figure 1 
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Two significant discoveries were made during the 
stratigraphic studies. First, the Venado formation was 
formerly miscorrelated from the east flank of the Fruto 
syncline. This led early workers to postulate a westerly 
source for the Venado when an easterly provenance can 
be demonstrated. Second, the proper identification of rock 
units across the complicated flexures proved the existence 
of a thick Cenomanian section which had not been recog- 
nized before in this area. It also established a Turonian 
age for the Veando formation. Many early workers placed 
the Upper-Lower Cretaceous boundary at the base of the 
Venado but it actually occurs about 5,000 feet lower in the 
section. 

The delineation of two Lower Cretaceous formations-- 
the Wintun and Aspilche--indicates that detailed field in- 
vestigations will ultimately lead to the physical correlation 
of rock units older than Upper Cretaceous along the west 
side of the Sacramento Valley. 

Because there is no evidence for angular unconformity 
between Upper Jurassic and Lower Cretaceous beds, the 
time-rock boundary must have been an unimportant event 
in the depositional history ofthe area. A single formation-- 
the Sanhedrin--encompasses rocks of both Portlandian 
and Valanginian ages. As in other parts of California no 
Berriasian fossils have been found in the map area. 

Three structural features characterize the Elk Creek- 
Fruto region: 1) the high angle, reverse Stony Creek 
fault between the Sanhedrin formation and the Franciscan? 
basement, 2) the broad, slightly asymmetric Fruto syn- 
cline, and 3) the vertically isoclinal, faulted Sites anti- 
cline. These features are superimposed on the regional 
east-dipping homocline which forms the west side of the 
Sacramento Valley. The eastward disappearance of 
35,000 feet of beds older than Turonian is explained by 
depositional thinning, overlap, and truncation of pre- Venado 
sediments by progressively younger strata. 

Most of the Mesozoic rocks of this region were de- 
posited continuously in a deep marine, geosynclinal en- 
vironment from Upper Jurassic Portlandian to Upper 
Cretaceous Turonian time. However, the sediments of 
Valanginian and Cenomanian age reflect a shallowing of 
the basin, and widespread uplift with erosion east of the 
map area occurred prior to deposition of the Venado for- 
mation. This uplift may be synchronous with batholithic 
emplacement in the High Sierras which took place in early 
Upper Cretaceous time. The regional geologic cross sec- 
tion shows that the Venado was laid down over a broad 
area in the Sacramento Valley and was apparently the first 
deposit in an Upper Cretaceous transgression which ended 
in the Campanian. 
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VARIATION IN IRON CONTENT OF 
PYROXENE AMPHIBOLITE AND 
CONSTITUENT MINERALS AT THE SCOTT MINE, 
STERLING LAKE, NEW YORK. 


(Order No. 61-4276) 


Charles Valentine Clemency, Ph.D. 
University of Illinois, 1961 


The variations in iron content of pyroxene amphibolite 
and its constituent minerals surrounding the magnetite ore 
body at the Scott Mine, Sterling Lake, New York, have 
been determined in order to obtain information about the 
genesis of the ore. Twenty-nine specimens of unaltered 
pyroxene amphibolite spanning a depth of some 700 feet 
along a drill core were analyzed for total iron and ferrous- 
ferric ratio (expressed as oxidation ratio which is equal 
to percent ferric iron x 100/ percent total iron). 

A fast, accurate method of chemical analysis for total 
iron and ferrous-ferric ratio suitable for use with small 
quantities of material has been developed for this study. 
This method utilizes an automatic spectrophotometric ti- 
tration of ferric ion, with coulometric generation of tita- 
nous ion as titrant. U.S. Geological Survey samples G-1 
(granite) and W-1 (diabase) were used as rocks of “known” 
iron content. Evidence is presented that reduction of 
ferric ion during dissolution of the sample may be a major 
cause of error in the conventional wet methods of analysis 
for the ferrous oxide content of some silicate rocks. 

Total iron analyses on the whole rock, mafic mineral 
fractions, and pure mineral fractions of hornblende, ortho- 
pyroxene, biotite and augite show a progressive decrease 
in iron content as the ore body is approached. These data 
support the findings of Hagner who believes that the host 
rock is the source of the magnetite in the ore zone at the 
Scott Mine. 

Ferrous-ferric analyses of the whole rock showed 
large and erratic variations from 18 to 58 in the oxidation 
ratios. For the mafic fractions low, uniform oxidation 
ratios (2 to 10) are found. For the individual pure min- 
erals the variations in oxidation ratios are decreased fur- 
ther. The low oxidation ratios show that the iron in the 
silicates is almost wholly in the reduced state over the 
700 feet of core examined. 

On the basis of chemical evidence the writer believes 
that the source of the iron in the magnetite is the mafic 
minerals in the host rock. The presence of large amounts 
of hydrous minerals along with low, uniform oxidation 
ratios indicates that the rocks formed in an essentially 
reducing environment in the presence of an aqueous phase. 
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PALYNOLOGY AND PALEOECOLOGY 
OF THE IRON POST COAL (PENNSYLVANIAN) 
OF OKLAHOMA 


(Order No. 61-5204) 


Lee B. Gibson, Ph.D. 
The University of Oklahoma, 1961 


Major Professor: Dr. Leonard R. Wilson 


Plant succession illustrated by studies of the Pennsyl- 
vanian spore and pollen assemblages of the Iron Post coal 
in Oklahoma have demonstrated the importance of a paleo- 
ecological approach to coal-seem stratigraphy. The Iron 
Post coal is geographically restricted to the northeastern 
part of Oklahoma. It is a Desmoinesian coal of the upper- 
most portion of the Cabaniss group. Six sections spaced 
strategically along the strike of the outcrop were segment 
sampled and studied microscopically using the palyno- 
logical method. 

The total palynological assemblage consists of 75 spe- 
cies which are assigned to 27 genera. Of these, 16 species, 
and 1 genus, are undescribed. This assemblage of fossil 
pollen and spores makes the Iron Post coal a distinctive 
stratigraphic unit inthe Pennsylvanian system of Oklahoma. 

The fossil spores and pollen of the Iron Post coal are 
found to occur in successional relationships. Geographic 
changes in spore and pollen assemblages are also evident. 
Vertical and geographic variations of the palynological 
assemblages appear related to parent plant causual re- 
sponses to environmental changes which occurred through 
time in the Iron Post coal-swamp. The controlling en- 
vironmental factors are considered to have been related 
to a rise of the land area and gradual submergence which 
eventually caused inundation of the swamp area. 

The Iron Post coal investigation strongly suggests that 
the fossil spore and pollen assemblages are largely in- 
digenous, and their dispersal and occurrence is related to 
biological factors rather than to chance. It is further sug- 
gested that the use of random statistics be regarded with 
caution in the analysis of cumulative palynological data for 
correlative purposes. Correlation should be based on 
close sampling to permit evaluation of paleoecology. 

Microfilm $3.30; Xerox $11.50. 254 pages. 


REACTIONS IN THE SYSTEM MgO-Al, O, -SiOz 
AS EXAMINED BY CONTINUOUS 
HIGH- TEMPERATURE X-RAY DIFFRACTION 


(Order No. 61-4299) 


Robert Bernard Graf, Ph.D. 
University of Illinois, 1961 


Reactions in mixtures of synthetic and natural minerals 
were studied by continuous high-temperature x-ray dif- 
fraction. Three series of mixtures were examined in this 
investigation. The compositions of these series may be 
expressed by considering them to be mixtures of talc- 
kaolin, forsterite- mullite and spinel-silica. These mix- 
tures were heated in a small platinum-wound furnace 
which was mounted on an x-ray diffractometer. The sam- 
ples were heated at 5.6°C. per minute to a temperature of 





1475°C. and then rapidly cooled. The intensities of the 
diagnostic diffraction maxima were plotted as a function 
of temperature. The resulting curve shows the rate of 
development of the newly formed phases and also depicts 
the disappearance of the materials as they react or fuse. 

The differences in the reactivities of minerals and of 
mixtures of oxides with equivalent chemical compositions 
were investigated, and significant variations were observed. 
Cordierite was formed in all but a few of the samples and 
the formation temperatures ranged between 1150° and 
1300°C. In certain of the mixtures, the cordierite began 
to fuse at temperatures which were proportional to the 
Al,O, content of the sample. The reaction rates appear 
to be related to the crystal structure and particle size of 
the reactant, rather than the mole per cent variations in 
the bulk chemical composition of the samples. 

When certain of the samples were cooled and then x- 
rayed at room temperature, large increases in the dif- 
fraction intensity of cordierite were observed. This is 
considered to be due to the recrystallization of cordierite. 
Some of the mixtures with high MgO contents were fused 
to colorless transparent beads. 

The mechanism of differential melting is considered to 
explain the variations in the reaction rates and the reac- 
tion sequences which were observed. In this process, re- 
actions between adjacent grains cause the formation of a 
liquid which has a composition in or near the stability field 
of cordierite, in the area of the lowest melting tempera- 
tures in the system. As the temperature is increased, the 
composition of this liquid can change toward the bulk 
chemical composition of the sample. Because the maxi- 
mum temperature attained in this investigation was 
approximately 1475°C., most of the samples were not 
completely melted. 

The nature of the silica in the spinel-silica series had 
no effect upon the formation temperature of cordierite. 
This suggests that the spinel was reacting with fused silica 
to form a liquid phase. Some of the reactions in the sys- 
tem occur between materials that are essentially solid, 
as evidenced by the diffraction intensities and by the lack 
of sintering. Such reactions are the synthesis of spinel, 
mullite, forsterite and enstatite. 

The formation of enstatite from talc was investigated 
in several high-temperature runs. The enstatite forma- 
tion is characterized by a considerable enhancement of the 
intensity of the (310) of enstatite as compared to the in- 
tensity of the (121). This indicates preferential growth in 
the “c” dimension of enstatite, and suggests that the en- 
statite has grown within the talc structure. The enstatite 
which was synthesized from MgO-silicic acid had diffrac- 
tion intensities which were those of a normal pattern. 

The reaction temperatures which were observed in this 
investigation are considerably lower than would be pre- 
dicted from the equilibrium diagram. This is considered 
to be due to impurities in the system. 

Microfilm $2.75; Xerox $4.40. 84 pages. 
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PETROLOGY AND STRUCTURE OF 
THREE BASIC IGNEOUS COMPLEXES, 
SOUTHWESTERN MAINE. 


(Order No. 61-4315) 


Arthur Mekeel Hussey, I, Ph.D. 
University of Illinois, 1961 


Three small basic igneous complexes are exposed in 
southern York County, southwestern Maine -- the Alfred 
complex in Alfred, the Tatnic complex in Wells and South 
Berwick, and the Cape Neddick complex in York. They 
are intrusive into metasediments of Silurian and Devonian 
age, and into calc-alkaline igneous rocks belonging to the 
New Hampshire-Hillsboro plutonic series of Late De- 
vonian (?) age. The basic complexes are believed to be 
younger than alkaline rocks of the White Mountain plutonic- 
volcanic series exposed throughout much of York Township. 

The Alfred complex consists of noritic gabbro, mar- 
ginally altered to quartz diorite; a thin layer or layers of 
anorthositic gabbro associated with the noritic gabbro; a 
ring-shaped mass of monzodiorite; and an elliptical mass 
of porphyritic granodiorite in the center of the monzo- 
diorite. Well-developed igneous lamination and occasion- 
ally layering define a saucer-shaped internal structure 
with relatively gently dipping sides. The modes of em- 
placement of the members of the Alfred complex are not 
clear because of the lack of information on dips of the 
contacts. The noritic gabbro is assumed to have a steep- 
sided funnel shape by analogy with other gabbro bodies 
having similar internal structures, and was probably in- 
truded by a mechanism of cone fracturing. Room for the 
magma would be provided by the rise of an inverted cone 
of country rock. The monzodiorite and porphyritic grano- 
diorite may have been intruded by the same mechanism 
or by subsurface cauldron subsidence. 

The Tatnic complex consists of gabbro which is mar- 
ginally altered to quartz diorite; anorthositic gabbro which 
is probably transitional upward from the gabbro; olivine 
gabbro which is distinctly younger than the gabbro and 
anorthositic gabbro; poikilitic gabbro which may be a 
phase of the olivine gabbro; and quartz diorite. In addi- 
tion, numerous blocks of volcanic rocks occur as inclu- 
sions in the olivine gabbro and quartz diorite. Igneous 
lamination and layering in the gabbro and anorthositic 
gabbro, and layering in the olivine gabbro dip inward at 
moderately steep angles. Orientation of small inclusions 
in the quartz diorite define a crudely saucer-shaped struc- 
ture. The modes of intrusion ofthe members ofthe Tatnic 
complex are not clear because of the lack of exposures 
of contacts and because of the intimate association of rock 
types. Field and petrographic evidence suggest that the 
olivine gabbro and quartz diorite are closely related ge- 
netically. 

The Cape Neddick complex is composed of gabbro 
grading inward and stratigraphically upward into anortho- 
sitic gabbro, later cortlandtitic gabbro which forms a 
central funnel and two partial cone sheets cutting gabbro 
and anorthositic gabbro; and pegmatitic gabbro which is 
concentrically aligned with the outer cone sheet of cort- 
landtitic gabbro. The gabbro and anorthositic gabbro dis- 
play conspicuous, well-developed, steeply dipping layering, 
both graded and non-graded. The main mass of cortland- 
titic gabbro shows more crudely developed non-graded 
layering. The graded layering is believed to have been 





formed by the action of convection currents, but the origin 
of the non-graded layering is problematical. The Cape 
Neddick complex formed during two separate stages of 
cone-fracturing and magmatitic injection. From the first 
injection was formed the gabbro and anorthositic gabbro, 
and from the second, the cortlandtitic gabbro. Both mag- 
mas are believed to have been of the same general com- 
position. The apparently more mafic character of the 
second magma is probably due to the fact that the second 
intrusive is presently exposed at a lower level, showing 
the early, more mafic differentiate of the parent magma. 
Microfilm $2.75; Xerox $6.60. 139 pages. 
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MADISON MOUNTAINS, MONTANA. 
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Chairman: Professor Richard A. Hoppin 


The Cherry Creek Basin area lies between the Madison 
River and Gallatin River along the northeastern margin of 
the Madison Range. Rocks of Paleozoic age including 
representatives of the Cambrian, Devonian, Mississippian, 
and Pennsylvanian Systems occur in the central part of the 
area in a slightly asymmetrical, northwest-trending syn- 
cline. Along the northeastern margin of the syncline, 
Paleozoic rocks are separated from Precambrian gneisses 
by a high angle, northwest trending fault of undetermined 
character. Along the southern margin the Cambrian Flat- 
head formation rests with nonconformity on the gneisses. 

In addition to the northwest trending fault which bounds 
the syncline on the north, two other directions of faulting 
can be recognized. One direction at N 60° E to N 80° E, 
vertical, corresponds to a theoretical shear direction re- 
lated to the triaxial orthogonal stress axes responsible for 
post- Pennsylvanian folding. The second direction at about 
N 30° W to N 40° W, 5° to 10° N E, along which minor 
thrusting has occurred, is exposed along the southwestern 
limb of the syncline. Thrusting may be due to flexural 
slip accompanying folding. 

Statistical treatment of foliation attitudes and calcu- 
lated Beta points from Precambrian rocks indicate that 
two tectonic styles were impressed on the rocks by de- 
formation during the Precambrian. The major style con- 
sists of overturned isoclinal folds; subsidiary folds are 
smaller and more open. On the basis of disposition of 
foliation poles and Beta points on Schmidt nets, both styles 
of folding are considered to have similarly oriented axial 
planes and axial lines. Axial plane attitudes range in 
strike from N 44° E to N 73° E, and dip from 75° south- 
east through vertical to 57° northwest. Axial lines range 
from horizontal to a plunge of 46° northeast. 

Attempts were made to rotate the divergent axial plane 
attitudes to a common orientation by rotation on a Schmidt 
net about the N 45° W axis of post- Pennsylvanian folding. 
A common orientation could not be achieved by this pro- 
cedure, and divergent axial plane orientations are con- 
sidered caused by rotational movement along concealed 
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faults which may have affected rocks of Precambrian age 
prior to deposition of the Flathead formation. 

Thirty-one fracture stations were taken in Precam- 
brian rocks, and summary diagrams indicate three frac- 
ture trends; N 40° W, N 60° W, and N 43° E, all vertical. 
Fracture trends from groups of structurally homogeneous 
subareas generally do not correspond to theoretical frac- 
tures expected with the triaxial orthogonal stress axes 
postulated on the basis of Precambrian folds. 

Three fracture trends were determined for rocks of 
Paleozoic age; N 75° E, N 51° E, and N 6° W, all vertical. 
The N 75° E direction corresponds to a theoretical shear 
direction related to the triaxial orthogonal stress axes 
responsible for post-Paleozoic folding; the N 51° E di- 
rection corresponds to extension fractures. 

Fracture trends in Paleozoic rocks generally do not 
correspond to fracture trends in Precambrian rocks, with 
the exception of the subparallel N 43° E, and N 51° E 
directions. 

The general absence in Paleozoic rocks of fracture 
trends parallel to fracture trends in Precambrian rocks, 
the presence of similarly oriented fractures in Precam- 
brian rocks with diversely oriented structures, and the 
vertical orientation of the fractures in Precambrian rocks 
suggest that fractures in the Precambrian rocks are 
younger than stresses responsible for the isoclinal fold- 
ing, but older than the Paleozoic rocks. The parallelism 
of fractures in the Precambrian rocks with the long and 
short dimensional axes of the northern block of the Madi- 
son Range suggests that uplift of the range may possibly 
be related to the fractures. Folding of the Paleozoic rocks 
may be due to draping over a reactivated fracture direc- 
tion, N 50° W, vertical, in the basement; fractures in the 
Paleozoic rocks being due to a secondary stress condition 
set up by the draping. 

Microfilm $2.75; Xerox $8.00. 174 pages. 


PENNSYLVANIAN STRATIGRAPHY OF 
THE WARRIOR BASIN, ALABAMA. 


(Order No. 61-4351) 


William John Metzger, Ph.D. 
University of Illinois, 1961 


Pennsylvanian rocks of Warrior Basin crop out along 
a belt in northern Alabama which is bounded on the south- 
east by the Valley and Ridge province of the Appalachian 
Mountains and on the south and west by the Cretaceous 
sediments of the Gulf Coastal plain. To the north, they 
are bounded by the erosional escarpment adjacent to the 
Tennessee River valley and to the topographically high 
remnants of the southern Cumberland Plateau. The suc- 
cession is dominated by fluvial sandstones and shales, and 
contains lesser amounts of coal, underclay, and limestone. 
These units dipto the southwest and thicken rapidly in this 
direction to over 6000 feet in southern Pickens County, 
Alabama. 

Minable coal deposits are restricted to seven major 
groups within each of which three to five major coal seams 
are developed. Each group of coals is overlain by a se- 
quence of beds several hundred feet thick which are gen- 
erally barren of coals. Thin marine zones are encountered 












in these successions which apparently are persistent 
laterally and tend to thicken towards the west. 

Clay mineral studies indicate that the underclays con- 
tain varying proportions of well crystallized illite and 
kaolinite, with lesser amounts of chlorite, vermiculite, 
and mixed-layer materials. 

Cross-bedding studies of the lower sandstone units of 
the Pennsylvanian suggest a general flow trend of sedi- 
ments from northeast to southwest. These data, together 
with the high degree of crystailinity of the illite and 
chlorite, suggest fairly rapid erosion, transportation and 
deposition in a fluvial environment with a source of sedi- 
ments in the northeast. 

Four marine zones were sampled and the faunas were 
compared with other Pennsylvanian material. The re- 
sults strongly suggest a middle Pottsville age (New River) 
for these beds. 

Flora! identification of material from the highest 
Stratigraphic Interval by Charles B. Read indicates that 
these beds are latest early New River in age. 

Microfilm $2.75; Xerox $7.40. 160 pages. 


MINERALOGICAL REACTIONS BETWEEN 
FIRECLAY LADLE BRICKS AND BASIC 
SLAGS AT HIGH TEMPERATURE 
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Eugene Alan Monroe, Ph.D. 
University of Illinois, 1961 


Powders of eleven different fireclay ladle bricks and 
three different basic slags were reacted together at 
1050° C for ninety minutes and then analyzed by x-ray dif- 
fraction. In every brick-slag mixture, anorthite was de- 
veloped. In addition melilite and glass was developed in 
some of the mixes. The original mineral phases of the 
bricks, mullite, cristobalite, and quartz, showed a decrease 
or a complete absence after the firing. 

A correlation existed between the amount of the re- 
action product, anorthite, which was formed and the com- 
position of the bricks. Anorthite was formed concomitantly 
with an increase in the mullite or Al,O, content of the 
brick and also with an increase in the kaolinite content 
used in making the bricks. In some of the brick-slag mix- 
tures this variation in the amount of anorthite formed was 
shown to be due to differences in the rate of reaction 
among the samples. The reaction rates were more rapid 
in mixes having a higher content of Al,O, and mullite, or 
being made with a greater amount of kaolinite, thus re- 
sulting in a greater amount of anorthite formed during the 
ninety minute period of reaction. 

In order to further study the dependency of the forma- 
tion of anorthite on the brick composition, the decrease in 
the content of mullite in the bricks due to the reaction 
with slag was determined. A marked dependency was 
found between the amount of mullite lost and the amount 
of anorthite formed. However, the reaction product, an- 
orthite, was found to be not entirely dependent on mullite, 
but that also the glassy portion of the brick reacted with 
the slag to form anorthite. Thus, the compositional pa- 
rameter of the brick, Al,O,, which takes into considera- 
tion both the mullite and glass content, may be the best 
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indication of a brick’s reactivity with slag. The reactivity 
of a ladle brick with basic slag would increase with an in- 
crease in the Al,O, content, resulting in the deterioration 
of the brick. Microfilm $2.75; Xerox $4.00. 73 pages. 


GEOLOGY OF THE BARRANQUITAS 
QUADRANGLE, PUERTO RICO. 


(Order No. 61-5161) 


Guillermo Otalora, Ph.D. 
Princeton University, 1961 


The Barranquitas area is a 74 minute quadrangle lo- 
cated on the insular divide in east-central Puerto Rico. 
The rocks of the area are divided into four formations 
which are, from base to top; the Rio Loco, Robles, Ilde- 
fonso and Manati formations of Cenomanian to Campanian 
age. 

The Rio Loco formation of Cenomanian age consists 
of massive, subaerial lava flows and breccias of andesitic 
composition. Rare conglomerates and bedded tuffs are 
interpreted as having been deposited in ponds or estuaries. 
Rio Loco land was submerged by a transgressive sea, on 
whose shallow, stagnant floor the overlying Robles forma- 
tion was laid down. The Cenomanian Robles formation is 
subdivided into three units, which are from the base to the 
top; the Barranquitas tuff member, the Lapa andesite 
member and the Helechal tuff member. Tuff members are 
similar, both are silicious and calcareous crystal, lithic 
and vitric tuffs, minor radiolarites and mudstones. The 
Lapa andesite member comprises pillowed, columnar, 
pseudocolumnar and massive andesite lava flows inter- 
bedded with well-bedded tuffs. 

Uplift of the sea bottom and subsequent erosion led to 
the deposition of a sequence of conglomeratic mudstones, 
conglomerates and thin bedded tuffs on the south flank of 
the emerged land. These rocks make up the Ildefonso 
formation of late-Santonian to early-Campanian age formed 
in a stagnant environment similar to that of Robles time. 
Clasts from underlying formations are scarce, source 
rocks possibly had a restricted areal distribution. 

The Manati formation of Campanian age is the young- 
est, it consists of the Botijas limestone member at the 
base and the overlying Farallon andesite member. The 
Botijas limestones are bedded, coarse and fine, near-reef 
detritus with a large rudistid, algal and gastropod com- 
ponent. The Farallon andesite member includes massive 
and pillowed lavas and minor marine-laid tuffs. The 
Manati formation was deposited in shallow, restricted en- 
vironment, it forms a structural block, possibly emplaced 
in the Barranquitas area by westward movement along the 
Botijas-Quebradillas fault. 

The formations were folded into a broad, symmetrical 
anticline with a N60W trend, probably during several dis- 
turbances culminating in the middle Eocene- middle Oli- 
gocene island wide orogeny. The anticline is displaced 
and cut by a net of normal, reverse and transcurrent 
faults. Stocks of hornblende andesite and small bodies of 
syenite intrude all formations except the Manati formation. 

Rocks ofthe Barranquitas area have been altered miner- 
alogically due to depth of burial. A zeolite facies similar 
to that found by Coombs in New Zealand exists in the 





Barranquitas quadrangle. Plagioclase phenocrysts of 
lavas and stocks show wide range in composition. X-ray 
measurement of separation of (131)-(131) reflections of 
plagioclase suggests they areinvarious states of inversion. 
Microfilm $2.75; Xerox $8.60. 187 pages. 
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QUARTZ IN UPPER CAMBRIAN DOLOMITES 
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Norman John Page, Ph.D. 
University of Illinois, 1961 


Corroded quartz grains are common in two Upper Cam- 
brian dolomite sections of Warren County, New Jersey. 

An investigation was made to determine whether variations 
in corrosion were related to variations in other micro- 
facies parameters andto make some estimate of the amount 
of this corrosion. 

Two methods were used. First, the cumulative fre- 
quency distribution curves by microfacies of both quartz 
and carbonate lithic particles were compared in the light 
of sedimentation theory to see if any differences between 
theoretical and actual quartz and carbonate particle as- 
sociations could be observed. A large difference was 
shown to exist but it was too great to be attributed to cor- 
rosion of the quartz particles alone and a lack of quartz 
grains of the appropriate sizes was suggested. It was 
possible, however, to obtain a figure of 44.4% by volume 
for quartz corrosion of grains originally .18 mm in 


diameter. 


A second approach to the problem was made by deter- 
mining the corrosion index of the quartz grains. The cor- 
rosion index was defined as the difference between the 
projected area of the grain and the area of the smallest 
circle circumscribing the projected image, expressed as 
a percentage of the area of the circumscribing circle. 

The corrosion index of more than 2500 grains was 
measured and variation curves were drawn for the ideal 
cycle and for the shorter of the two sections. A general- 
ized variation curve was also constructed for this shorter 
section. It was discovered that the corrosion index varied 
directly with the crystallinity of the dolomite and inversely 
with the quartz frequency variation curve. 

It was concluded that many variables govern the quartz 
corrosion process and that they operate on two scales of 
magnitude. Temperature, pressure and structural posi- 
tion are important factors and may override or obscure 
the effect of a second set of textural and compositional 
controls. These smaller scale controls were demonstrated 
in the shorter section but were not apparent in the larger 
section. 

It was also shown that a considerable volumetric re- 
placement of quartz could occur with, perhaps, little 
visible effect. The lack of any relationship between the 
corrosion index curve and the bathymetric curve suggests 
that the replacement process takes place during later 
diagenesis. Microfilm $2.75; Xerox $3.80. 69 pages. 
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PETROLOGY AND STRUCTURE 
OF THE HORN AREA, 
BIGHORN MOUNTAINS, WYOMING. 


(Order No. 61-4041) 


John Charles Palmquist, Ph.D. 
State University of Iowa, 1961 


Chairman: Professor Richard A. Hoppin 


Laramide block-like uplift of the Precambrian base- 
ment produced a faulted mountain mass, approximately 
27 square miles in area, extending southward from the 
central Bighorn unit. The core of this uplift contains com- 
plexly folded, foliated high-grade metamorphic rocks. 

Precambrian rock types include pegmatite, amphibolite, 
marble, calc-silicate rock, feldspathic rock, biotite schist, 
banded quartz-hematite schist, quartzite, varieties of gar- 
netiferous rock, and amphibole rocks in addition to the 
predominant gneiss. Schistosity, mineralogical and litho- 
logical layering are conformable throughout the complex 
with cross-cutting pegmatites being the only exception. 
These rocks are believed to have originated from regional 
metamorphism and later alkali metasomatism of supra- 
crustal rocks. Alkali metasomatism, apparently a post- 
tectonic event and perhaps a late stage of the regional 
metamorphism, culminated in pegmatitization. Mineral 
assemblages indicate the staurolite-quartz subfacies, 
almandine-amphibolite facies of regional metamorphism. 

The internal structure of the metamorphic rocks is 
dominated by a complex anticline plunging to the north- 
northwest. Foliation, lineation, relation of minor folds 
and distribution of mapped units all point to the existence 
of this fold, but the precise geometry of the fold is eluci- 
dated only after a study involving methods of statistical 
analysis and tectonic profile construction. This study re- 
veals a closed, slightly overturned, cylindroidal anticline 
with planar limbs. Measured lineation corresponds to the 
axial line as determined from statistical analysis of folia- 
tion data, and is, therefore, b lineation. 

The fracture pattern in the Precambrian rocks may be 
attributed to lateral expansion and tensile stresses which 
were brought about by a Precambrian uplift of the area. 
Cross (ac) and longitudinal (bc) fractures are developed 
only where b lineation is strongly developed. Transverse 
joints are the dominant fractures in Paleozoic rocks on 
the east flank of the Horn uplift. 

Sedimentary-cover structures are believed to result 
from passive draping over active basement blocks. The 
blocks are bounded by the Horn and Tensleep faults. The 
attitude of the Horn fault parallels foliation whereas the 
Tensleep fault appears to be a rejuvenated Precambrian 
fault. These relations demonstrate that the structural 
grain of the basement may influence later deformation. 

Microfilm $2.80; Xerox $9.70. 215 pages. 





PETROLOGICAL STUDY OF A GROUP OF 
PORPHYROBLASTIC ROCKS IN THE 
PRECAMBRIAN OF NORTHEASTERN ALBERTA 
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University of Illinois, 1961 


A band of granitoid porphyroblastic rocks ranging in 
composition from quartz diorite to quartz monzonite under- 
lies over 400 square miles of the Precambrian Shield in 
northeastern Alberta. The northern 90 square miles of 
this band has been studied in detail. These rocks have been 
metamorphosed in the almandine-amphibolite facies with 
foliation produced in all of the rocks, but gneissic banding 
only in two minor members of the porphyroblastic group. 
The porphyroblastic rocks are characterized by the pres- 
ence of subrounded porphyroblasts of plagioclase from 
6 to 9 mm. in diameter, with over 60 percent of the rocks 
containing tabular potash feldspar porphyroblasts from 
4 to 10 cm. long. Several facts indicate that the porphyro- 
blastic rocks develop from a band of tuffs and tuffaceous 
metasedimentary rocks. (1) In the field the porphyroblastic 
rocks are interlayered with metasedimentary rocks and 
are transitional on strike to metatuff of intermediate com- 
position. (2) All members of the porphyroblastic group 
contain small basic lenses which are interpreted as 
blocks of basic volcanic rock deposited originally in a 
sedimentary or tuffaceous matrix. (3) Within the area 
studied there is a relationship between refractive index 
and chemical composition of biotite (8 biotite samples are 
analyzed), and partial pressure of oxygen at which the bio- 
tite formed. A contour map of biotite refractive indices 
based on 430 biotite samples from all parts of the porphyro- 
blastic group shows linear contours parallel to strike in 
many areas. This is interpreted as indicating that the 
system was originally layered and that individual layers 
have acted as closed systems during metamorphism. 
Areas where the contours of biotite refractive index have 
a random pattern are those in which the rocks have been 
open to a continuous fluid phase at some time in their his- 
tory. (4) A contour map of the anorthite content of 100 
plagioclase samples from the Colin Lake area shows ghost 
stratigraphy in some areas and suggests soda metasoma- 
tism in others. Several lines of evidence suggest that 
metasomatism has played an important role in the develop- 
ment of the porphyroblastic rocks. (1) Nineteen chemical 
analyses of porphyroblastic and associated rocks establish 
a normative trend toward increasing potash feldspar at the 
expense of all the other minerals and a chemical trend to- 
ward increasing K,O, SiO,, and Na ,O and decreasing CaO, 
MgO, Fe,O,, and TiO, within the porphyroblastic group. 
(2) Modes show that the changes that occur parallel to 
strike in the transition from metatuff to porphyroblastic 
quartz monzonite are, in order, silicification, formation 
of plagioclase at the expense of modal quartz, and forma- 
tion of potash feldspar at the expense of modal biotite. 

(3) Textural evidence indicates that potash feldspar forms 
late by replacement of the other minerals. Detailed modal 
analyses around a number of large potash feldspar porphy- 
roblasts show that many of the large porphyroblasts are 
surrounded by a zone, a few mm. in width, that is depleted 
in quartz and potash feldspar and enriched in plagioclase. 
Quantitative estimates show that materials lost from the 
surroundings are insufficient to form the large porphyro- 
blasts, therefore the large porphyroblasts must use the 
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materials that they replace or materials from an outside 
source for their formation. Several types of massive 
granitic rock form small bodies within the porphyroblastic 
group. One type (massive quartz monzonite with small 
feldspar porphyroblasts) has formed by replacement of the 
porphyroblastic rocks as indicated by field, petrographic, 
and quantitative mineralogical evidence, but the origin of 
the other types of massive granitic rock is unknown. 
Microfilm $2.75; Xerox $8.40. 181 pages. 


PALYNOLOGY OF THE McLEANSBORO 
GROUP OF ILLINOIS AND EQUIVALENT 
STRATA OF WESTERN KENTUCKY 


(Order No. 61-4367) 


Russel Allen Peppers, Ph.D. 
University of Illinois, 1961 


Sixty samples of marine and nonmarine rocks from the 
McLeansboro Group of the Illinois Basin were macerated 
in order to obtain small spore assemblages. Identification 
and statistical counts were made of the plant microfossils 
in an attempt to trace the floral succession through an in- 
terval of time in which rapid changes in environment of 
deposition of sediment took place. A rather complete se- 
quence of small spore assemblages was obtained from 
samples of the Trivoli and Fithian cyclothems and from an 
unnamed cyclothem above the Trivoli. Spores were also 
derived from a section of cyclic sediments from western 
Kentucky in strata equivalent to the upper part of the 
McLeansboro Group of Illinois. 

Approximately two hundred species of spores, thirty- 
six of which are formally described as new species, are 
recorded. The five new small spore genera proposed are: 
Tricostaesporites, Spissinispora, Culmenospora, Convesti- 
spora, and Crenaspora. Divisites is proposed as the ge- 
neric name of an incertae sedis microfossil. Seventy new 
spore taxa are briefly described, but lack of abundance 
did not warrant assigning new specific epithets to them. 
The presence of scolecodonts and three forms of hystricho- 
sphaerids is noted. 

Within each cyclothem considerable variation occurs 
in the vertical distribution of spore genera and species. 
An increase in abundance of gymnospermic pollen grains 
in the marine beds above the coals is about the only cor- 
relation in succession of plant alliances from one cyclo- 
them to another. These bladder-equipped spores are 
believed to represent the upland flora which was relatively 
undisturbed during invasion of the sea which drowned the 
coal swamp flora. A large variety, but minor number, of 
bisaccate pollen grains was encountered in several marine 
shales. These pollen grains are precursors of the floral 
element which became so conspicuous in the Permian. 

Some shales and siltstones yielded Densosporites, 
Lycospora, and other genera and species of spores above 
their known vertical ranges as indicated by previous spore 
studies of coal. This demonstrates the importance of con- 
sidering rock types when determining vertical ranges of 
spores. Microfilm $3.55; Xerox $12.40. 273 pages. 

















THE GEOLOGY OF THE TWIN SISTERS 
DUNITE IN THE NORTHERN 
CASCADES, WASHINGTON. 


(Order No. 61-4002) 


Donal Mackenzie Ragan, Ph.D. 
University of Washington, 1961 


Chairman: Dr. Peter Misch 


The Twin Sisters dunite, two smaller dunite bodies and 
several pod-shaped serpentinite masses are located along 
a N 40° W trending zone in the western part of the North- 
ern Cascades, Washington. The Twin Sisters dunite mass 
and one of the serpentinite pods, together with a number of 
other peridotites found to the south by other workers, are 
intrusive into the Swauk formation of probable upper 
Cretaceous - Paleocene age. On this basis, these masses 
are established as Tertiary in age and definitely later than 
the main Cretaceous orogeny. 

The large, elliptical Twin Sisters mass and the two 
smaller dunite bodies are located along the contact between 
phyllite on the west and upper Paleozoic Chilliwack group 
sedimentary and volcanic rocks on the east. In the map- 
area and to the south this contact is interpreted to be a 
high angle fault, which was named the Sutter Mountain 
fault by R. W. Jones. 

The intrusion of the dunite masses has had little or no 
structural effect on the surrounding country rock. Normal 
structural trends in the phyllite unit are undisturbed right 
up to the contact. Located at or near the contact of the 
large dunite body are four exotic blocks composed of highly 
cataclastic pyroxenites, and gneissose and directionless 
quartz diorites. The quartz diorites are suggestive of the 
Yellow Aster crystalline complex, a pre-Devonian base- 
ment unit named by Misch farther to the north. There is 
also the possibility that slices containing volcanic rocks 
of Chilliwack type have been moved short distances up- 
ward by the intrusive movement. There has been no con- 
tact metamorphism of the wall rock. 

A narrow, serpentinized margin surrounds the Twin 
Sisters dunite and one of the smaller dunite bodies, and is 
probably present but covered in the third. In a distance of 
200-300 yards, this marginal zone grades outward from 
partially serpentinized dunite to massive serpentinite to 
schistose serpentinite at the contacts. Serpentine is vir- 
tually absent inthe interior parts ofthe Twin Sisters mass, 
and where present it has preferentially replaced fine- 
grained granulation products in shear zones or forms a 
thin coating on some joint surfaces. 

The rock of the Twin Sisters mass is a forsterite dun- 
ite, and contains small amounts of enstatite, chromite and 
chromium diopside. Locally saxonite (10-20% enstatite) 
is present. Every specimen exhibits some evidence of 
cataclasis. This ranges from minor fracturing and bend- 
ing of crystals to mylonitization. Olivine grains have un- 
dulatory extinction, abundant translation glide lamaliae 
with fractured boundaries, and fractures. Enstatite shows 
less fracturing but more bending. Some of the cataclastic 
textures in the olivine have recrystallized. This is shown 
by 1) unstrained mosaic zones surrounding and embaying 
strained relicts, 2) unstrained mosaic zones cutting 
across single strained olivine grains, and 3) translation 
glide lamallae with highly sutured boundaries. At many 
places these recrystallized cataclastic textures have been 
redeformed by continued movement. 
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It is concluded that the Twin Sisters dunite was in- 
truded in a solid, dry state. In the earlier stages this 
movement was accomplished by internal deformation ac- 
companied by recrystallization, later by internal cata- 
clasis without recrystallization, and by marginal faulting 
within the serpentinite border. 

Microfilm $2.75; Xerox $5.00. 98 pages. 


PETROLOGY OF UPPER PALEOZOIC 
CLAYS AND SHALES OF 
NORTH CENTRAL TEXAS 


(Order No. 61-4375) 


Edward Franklin Shover, Ph.D. 
University of Illinois, 1961 


The mineralogical composition of 380 outcrop samples 
of Upper Mississippian, Pennsylvanian, and Lower Permian 
clays and shales from north central Texas was determined, 
by use of X-ray diffraction, differential thermal analysis, 
and heavy mineral techniques. The mineralogical data 
were integrated with other geological data on the prove- 
nance, tectonic history, and depositional environments of 
the sediments. The aim was to interpret mineralogical 
variations in these clays and shales in terms of the influ- 
ence of the source area, transportation processes, and 
depositional environment upon the mineral suite. 

Effects of both provenance and post-depositional miner- 
alogical alteration are evident in the samples studied. 
Four gross clay mineral suites can be distinguished, which 
are the result of different conditions of topography and/or 
type of parent rock exposed in the source area. Lower 
Middle Pennsylvanian (Lampasas) shales are composed of 
montmorillonite, illite, kaolinite, and chlorite — the result 
of mixing of detrital illite and chlorite clay micas from 
an eastern, Ouachita, metamorphic source area, and 
montmorillonite derived by erosion of Upper Mississip- 
pian montmorillonitic sediments exposed in a northern 
(Wichita-Arbuckle) source area. Strawn - lower Canyon, 
middle upper Canyon (upper Graford, and Brad forma- 
tions), and upper Wolfcamp - lower Leonard red beds are 
composed dominantly of illite and chlorite-vermiculite, 
and minor kaolinite, mixed layer mineral, and feldspar. 
These micaceous and feldspathic clays and shales are the 
result of rapid and deep erosion of relatively fresh 
bedrock - pelitic metamorphic rocks in the case of the 
Pennsylvanian sediments, and acid igneous rocks in the 
case of the Permian beds. 

“Northern” Caddo Creek (uppermost Canyon), Cisco 
deltaic and marine, and Permian marine samples contain 
a suite of moderate illite, subordinate kaolinite, mixed 
layer mineral, and chlorite-vermiculite. The suite is the 
product of weathering and erosion of older sedimentary 
rocks exposed in the Ouachita source area during late 
Pennsylvanian and Permian time. Kaolinite formed by 
weathering during these times was added to that already 
present in the sediment and inherited from the earlier 
cycle of sedimentation — thus increasing the percentage of 
kaolinite over that of the micaceous suite described above. 

Lower Graford (middle Canyon), “southern” Caddo 
Creek, and “southern” Pueblo beds are composed of large 
amounts of kaolinite, mixed layer mineral, and degraded 





illite. This fourth mineral suite is the result of erosion 
of soil material, consisting largely of kaolinite and weath- 
ered micas, from a low-lying southeastern source area 
by low-gradient streams during times of tectonic qui- 
escence, low topographic relief, and deep and thorough 
weathering. 

The effects of post-depositional mineralogical changes 
in various environments are also evident in the samples 
studied. In general, mineralogical changes are more ap- 
parent in non-marine, than in marine, environments. Cisco 
red beds, coaly shales, and underclays show the effects of 
varying degrees of degradation, desilication, and kaolini- 
tization of detrital micas in acid, leaching, non-marine 
milieux - leading to the formation of highly kaolinitic sedi- 
ments. “Delta topset” samples of Strawn, Canyon, and 
Cisco ages show this non-marine formation of kaolinite to 
a lesser degree. In contrast, marine diagenetic changes, 
as recorded in Strawn, Canyon, and Cisco shales seem to 
have been much less extensive, and to have consisted 
largely of regrading of degraded chlorite and vermiculite 
by adsorption of magnesium from sea water, with little 
effect on the gross mineral suite. 

It must be concluded that both source and depositional 
environment have influenced the mineralogical composi- 
tion of these clays and shales. A given clay mineral suite 
may be the result of distinctive conditions of topographic 
relief and parent rock in the source area of the sediments, 
or the product of post-depositional mineralogical changes. 
Mineralogical data for clays and shales may be of use in 
stratigraphic zonation and facies analysis, but must be 
integrated with other geological data, to be of maximum 
value. Microfilm $2.75; Xerox $8.80. 194 pages. 


THE GEOLOGY OF SOME 
PLEISTOCENE DEPOSITS AND 
THEIR ENGINEERING PROPERTIES 


(Order No. 61-4380) 


William Calhoun Smith, Ph.D. 
University of Dlinois, 1961 


This paper presents the results of an investigation de- 
signed to ascertain whether deposits of Pleistocene loess, 
silt, and clay occurring in vertical sequence at one locality, 
and having experienced the same glacier-loading, would 
reflect the same amount of preconsolidation and have cer- 
tain other engineering properties that would correlate with 
their stratigraphic position, mineralogical composition, 
and geologic history. Another objective was to ascertain 
whether a study of engineering properties would lead to 
reasonable figures for the thickness of glaciers which 
once covered an area east of Peoria, Illinois. 

Techniques and testing procedures of both geology and 
soil mechanics were used. Consolidation tests on 31 rela- 
tively undisturbed samples taken from five localities were 
made to determine preload values. Other engineering 
properties determined include specific gravity, Atterberg 
limits, natural water content, liquidity index, degree of 
saturation, compression and swelling indices, and activity. 
Grain-size distribution, mineralogical composition and 
organic carbon content were determined for possible cor- 
relation with engineering properties. 
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The study of grain-size distribution has provided evi- 
dence to support the postulate that clay and silt have been 
added to the Sangamon soil and possibly to the silts and 
loesses. Grain counts of quartz and feldspar revealed a 
puzzling separation of percentages into two groups in both 
the Morton loess and the Farmdale silt. 

Montmorillonite and chlorite-vermiculite are the pre- 
dominant clay minerals in all samples except those of 
Shelbyville till, in which chlorite and illite predominate. 
Kaolinite is present in most samples. The montmorillonite 
in the Peoria and Morton loesses is largely the well or- 
ganized, “bentonite” type, believed to have come from 
western sources, while that in one Sangamon soil and four 
Farmdale silt samples is the relatively poorly ordered 
type derived from the weathering of micaceous rocks. 

Results show that the Atterberg limits are very sensi- 
tive to differences in clay content and to variations in the 
content of organic carbon and/or soluble salts. The 
presence of organic carbon in excess of one percent or 
the addition of CaCl, to the pore water serve to increase 
plasticity. The close agreement between natural water 
content and plastic limit, and the large number of negative 
liquidity index values indicate that the samples came from 
preloaded deposits. Results show that activity is a very 
complex property of clay materials, its value depending 
upon the interrelationship of several factors, among which 
are the presence and concentration of soluble salts and 
organic carbon. It is suggested that activity values are not 
naturally grouped but form a continuous series. 

From a study of the time-consolidation curves, made 
partly from data obtained with a motion-picture camera, 
it is concluded that there is a fundamental difference in 
the mechanics of consolidation of silt and silty clay; this 
is based upon whether or not the clay component controls 
or does not control the course of consolidation. It follows 
from this that the type and quantity of expansible clay 
minerals present in a soil together with the clay-water 
system are important factors in consolidation. 

Results show that values of preconsolidation pressures 
vary with the method of analysis; that an estimate of the 
thicknesses of vanished glaciers can be calculated from 
data obtained from consolidation tests; and that samples 
taken from deposits of loess, silt, and clay at the same 
locality do not reflect the same amount of stressing by 
the overriding glacier. Vanished glaciers as reconstructed 
approximate 150 to 650 feet thick, depending largely upon 
the method of analysis. 

Samples containing more than 30 percent clay, inwhich 
expansible clay minerals predominate, yield the best 
pressure-void ratio curves. Owing to disturbance during 
sampling and handling, silts and loesses yield the poorest 
pressure-void ratio curves. 

Microfilm $2.90; Xerox $10.15. 222 pages. 





SOLID STATE FORMATION OF BARIUM, 
STRONTIUM, AND LEAD FELDSPARS IN 
CLAY-SULFATE MIXTURES. 


(Order No. 61-4381) 


Charles Arnold Sorrell, Ph.D. 
University of Tlinois, 1961 


Barium, strontium, and lead feldspars, with structures 
quite similar to the potash feldspars, form readily from 
mixes of kaolinite-type clays and the sulfates when heated 
in air to temperatures below 1400° C. 

Clay-sulfate mixes with the theoretical compositions 
of the feldspars were X-rayed continuously during heating 
at a rate of 5° C. per minute. The 20 ranges of the diag- 
nostic reflections of the reactant materials and the re- 
action products were traversed repeatedly and tempera- 
tures were recorded on the X-ray spectrogram. Plots of 
the intensities of the diffraction maxima versus tempera- 
tures showed the initial formation temperatures and the 
temperature ranges of crystal development at that rate 
of heating. 

Formation of the three feldspars in the solid state is 
characterized by the appearance of a metastable phase 
with a hexagonal structure similar to the so-called alpha- 
celsian. The barium hexagonal phase is very. persistent. 
Prolonged heating is required to convert it completely to 
the barium feldspar, the conversion proceeding more 
rapidly with increasing temperature. The strontium and 
lead hexagonal phases are, however, very unstable, being 
detected only during continuous X-ray investigations. They 
also change to the feldspars, the change occurring more 
rapidly with increasing temperature. 

Time-temperature studies showed that the formation 
temperature of the barium and strontium feldspars is ap- 
proximately 1090° and that of the lead feldspar is approxi- 
mately 720° in the mixes investigated. The absence of a 
stability range for the barium hexagonal phase indicates 
that it is not a high-temperature polymorph of the feldspar 
but rather a metastable modification. 

The effect of differences in clay mineral structure is 
slight. Chemical differences, however, are of major im- 
portance. Titania tends to lower formation temperatures 
of the reaction products and to enhance the intensities of 
the diffraction maxima. Potash tends to inhibit formation 
of the hexagonal phases and to promote formation of the 
feldspars in the barium and strontium compositions but 
has no effect on the lead phases. 

A limited study indicated that mixed crystals form after 
prolonged firing, but the extent of isomorphous substitu- 
tion among the barium, strontium, and lead end members 
was not determined. The presence of strontium or lead 
decreases the stability of the barium hexagonal phase. 
Formation of the lead hexagonal phase and the subsequent 
change to the lead feldspar are not affected by the pres- 
ence of strontium and barium. 

The present study suggests that the presence of lead in 
the potash feldspar lattice may be more common than pre- 
viously realized. The structural and thermal similarities 
between the lead feldspar and the potash feldspars also 
suggest that a complete isomorphous series might exist 
between these phases. It might be expected that lead- 
bearing feldspars, and conceivable lead feldspars, would 
occur in the zones of alteration of many ore deposits and 
that the presence of lead in feldspars could provide ause- 
ful key in prospecting for ore bodies. 
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The feldspar compositions could have numerous ce- 
ramic applications. The high melting points of the barium 
and strontium feldspars qualify them as refractory ma- 
terials. The lead feldspar is particularly interesting in 
view of the numerous applications of lead compounds for 
electrical purposes. The melting point of the lead feld- 
spar is considerably higher than that of any of the lead 
silicates, the lead aluminate, or the lead aluminum sili- 
cates reported in the ceramic literature. The readiness 
with which the lead glass devitrifies suggests that re- 
crystallized glass bodies of the lead feldspar composition 
may be of value for ceramic applications. 

Microfilm $2.75; Xerox $4.60. 87 pages. 


LATERAL VARIATIONS IN CLAY 
MINERALOGY ACROSS MAJOR FACIES 
BOUNDARIES IN THE MIDDLE DEVONIAN 
(LUDLOWVILLE), NEW YORK. 


(Order No. 61-4395) 


Kenneth McCarn Towe, Ph.D. 
University of Illinois, 1961 


A series of essentially time-equivalent shales and 
sandstones from the Middle Devonian Hamilton Group in 
New York State was traced and collected from those repre- 
senting the offshore marine environment through the near- 
shore and brackish water deposits into the non-marine 
red bed facies to the east. The samples were studied by 
means of X-ray diffraction and fluorescence, electron 
microscopy, and thin-section petrography. The results of 
these analyses were treated statistically for reproduca- 
bility and significance of trend. The data indicate that the 
clay mineralogy of the shales and sandstones consists of 
dominant illite and subordinate chlorite. The chlorite is 
more susceptible to diagenetic change than is the illite. 

In the transition from the non-marine to the marine en- 
vironment the evidence indicates that detrital chlorite is 
being supplemented by a diagenetic chlorite which seems 
to form more readily in the shales than in their associated 
sandstones. Subtle lateral variations in the clay miner- 
alogy are discussed. Both illite and chlorite show a de- 
crease in c-axis particle size and an increase in a-b axis 
dimensions with distance from the source. Quartz clas- 
ticity as well as total iron content decrease with distance. 
Microfilm $2.75; Xerox $4.40. 81 pages. 


GEOLOGY OF THE SUPLEE AREA, 
CROOK, GRANT, AND HARNEY 
COUNTIES, OREGON. 


(Order No. 61-4169) 


Laurence William Vigrass, Ph.D. 
Stanford University, 1961 


The geology of about 115 square miles of east-central 
Oregon was mapped during two field seasons. The area, 
situated about 40 miles southwest of John Day, was se- 
lected for study because it had not been mapped previously 





and because it is one of the few places in eastern Oregon 
where unaltered Paleozoic and Mesozoic rocks are not 
covered by Tertiary strata. 

The layered rocks of the area are at least 18,000 feet 
thick. The mapped rock units are: 


Feet 
Alluvium, landslide deposits — Recent 
Bouldery terrace deposit — Pleistocene? 
Valley basalt — Pleistocene? 
Rattlesnake welded tuff — Pliocene 


Bernard formation (new name) — 
Upper Cretaceous — Pebbly sandstone and 
sandy “roundstone” conglomerate 


Shaw formation (new name) — Middle Jurassic - 


Gray shale 500 - 1000 


Basey formation (new name) - Middle Jurassic — 
Tuffaceous sedimentary rocks, waterlaid 
andesitic and keratophyric tuff, and 


andesite flows 550 - 2600 


Conformity, abrupt contact locally 


Warm Springs formation — Middle Jurassic — 
Gray shale 


Weberg formation - Middle Jurassic — Silty to 
sandy limestone, sandstone, and pebble 
conglomerate 


Hyde formation — Lower Jurassic ~ 
Mudstone and volcanic sandstone 


Suplee formation - Lower Jurassic - 
Volcanic sandstone 


Robertson formation - Lower Jurassic — 
Reefoidal and clastic limestone, conglomer- 
ate, sandstone, and tuff 


Brisbois formation - Upper Triassic — 
Mudstone, siltstone, limestone, and 
calcareous sandstone 


Begg formation (new name) - Upper Triassic — 
Fine to coarse epiclastic sedimentary rocks; 
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keratophyric, andesitic, and dacitic tuffs 
and lavas 


Angular unconformity? 


“Undifferentiated Paleozoic Rocks” — Permian — 
Keratophyric flows and tuffs, limestone, 
and chert 


Repeated deformation and the superposition of younger 
folds across the trend of older folding has resulted in com- 
plicated structures. The Paleozoic complex exposed along 
the western margin of the area has moved eastward over 
Upper Triassic rocks along the Camp Creek fault, a north- 
trending reverse or thrust fault of pre-Middle Jurassic 
age. Shallow, steeply plunging folds of the Triassic ter- 
rane generally trend parallel to the Camp Creek fault but 
locally swing to the northwest around a nucleus of meta- 
morphosed and intruded Paleozoic rock. Broad northeast- 
trending folds in the Jurassic strata are modified by minor 
folds which generally trend east. Cretaceous beds in the 
northwestern part of the area dip to the northwest at 20 to 
30 degrees. Columbia River lava flows around the margin 
of the area dip gently away from the inlier of pre- Tertiary 
rock. The Rattlesnake welded tuff dips north at 75 feet 
per mile and is locally faulted. 

The area was intermittently inundated by shallow seas 
during the Permian, Triassic, and Jurassic Periods, and 
thick sequences of immature epiclastic sediments, tuff, 
and lava were deposited rapidly. Some of the marine 
volcanic rocks are normal andesites, dacites, and basalts 
but most have a keratophyric composition. The albite in 
the keratophyric rocks was formed by replacement of a 
more calcic plagioclase, probably during a late magmatic 
stage of crystallization. Strong to weak deformations-- 
including late Permian or early Triassic folding, an Early 
Jurassic (Sinemurian) orogeny, early Middle Jurassic 
warping, and Late Jurassic - Early Cretaceous folding-- 
alternated with and overlapped the depositional episodes. 

A conspicuous change in tectonic environment, probably 
related to the intrusion of granitic rocks in the vicinity, 
occurred during the Late Jurassic or Early Cretaceous. 
Nonvolcanic strata were deposited in the Late Cretaceous 
sea. The Cenozoic history of the area involves uplift, 
gentle warping, and continental volcanism. 


Microfilm $4.10; Xerox $14.40. 317 pages. 


VERTICAL VARIATIONS IN THE 
CLAY MINERALOGY OF SANDSTONE, 
SHALE, AND UNDERCLAY MEMBERS OF 

PENNSYLVANIAN CYCLOTHEMS. 


(Order No. 61-4401) 


David Knowlton Webb, Jr., Ph.D. 
University of Illinois, 1961 


This investigation was undertaken to determine if ver- 
tical variations exist in the clay mineralogy of the sand- 
stone, shale, and underclay members of Pennsylvanian 
cyclothems. The direction, magnitude, and character of 
such variations should provide evidence as to the mecha- 
nism of cyclothem formation, origin of its different litholo- 
gies, and the geochemistry of the processes involved. 





A number of Pennsylvanian cyclothems were sampled 
in outcrop in such a way as to obtain a vertical sequence 
of samples through the shales which overlie the coal and 
the clays, shales, and sandstones below the coal. Ma- 
terial obtained from the Appalachian, Eastern Interior, 
and Midcontinent basins was analyzed by X-ray diffraction 
in conjunction with auxiliary sedimentation techniques to 
determine the clay mineral composition of the less-than- 
two micron fraction. From the diffraction data, clay 
mineral ratios were computed and plotted against the ver- 
tical position of the sample in relation to the coal. 

The data indicate that vertical variations in the clay 
mineralogy of the different lithologies do exist. The 
illite:kaolinite ratios display four general types of trend 
in the shales above coals. Assuming that the material 
provided by the source area remained essentially constant 
in quantity and quality for any given cyclothem at any given 
geographic position, the illite:kaolinite trends are inter- 
preted as reflecting salinity variations in the depositional 
environment. The data indicate that most marine shales 
were deposited during portions of a single major trans- 
gression and regression of the sea. The presence of fos- 
sils and limestone units within the shale above the coal 
provides some environmental control against which the 
clay mineralogical data can be evaluated and the evidence 
suggests that the clay mineralogy of Pennsylvanian cyclo- 
themic sediments is indicative of the salinity of the depo- 
sitional environment. 

Black shales are characterized by no special clay 
mineralogy. They possess essentially the same clay 
mineral trends as the gray shale of which they are often 
a part. Some black shales possess lower illite:kaolinite 
ratios than the gray marine shale, but this is not true for 
every outcrop sampled. As might be expected, the clay 
mineral data indicate that the black shale immediately 
above a coal was deposited in less saline water than the 
gray shale above. Black shales higher in the cyclothem 
were deposited in water of higher salinity, as were the 
gray marine shales. 

The environment of deposition of underclays has long 
been a matter of conjecture and dispute. Based upon the 
previous work of several investigators, the data from this 
investigation indicate that most underclays were deposited 
in a regressing sea. The illite:kaolinite ratios in general 
increase downward from the coal indicating that the lower 
portions of these beds were deposited in more saline water 
than the upper portions. The proposal that most under- 
clays were deposited in a regressing sea with a corre- 
sponding decrease in salinity of the depositional environ- 
ment provides mechanisms for explaining their nonbedded 
nature, the many slicken-sided fracture surfaces, the dis- 
tribution of calcium carbonate, the presence of underclay 
limestones, underclays without coals, coals without under- 
clays, and the rapid variation in clay mineralogy which is 
characteristic of many of them. This theory does neces- 
sitate the abandonment of any two-phase cycle of deposi- 
tion that has been proposed to date. It does support a 
four-phase cycle of cyclothem development and is com- 
patible with the modified glacial control theory of Wheeler 
and Murray (1957). 

Two different clay mineral trends were found in the 
sandstones. Both are attributed to post-depositional al- 
teration and thus are not considered to be reliable environ- 
mental indicators. 

Microfilm $2.75; Xerox $5.60. 112 pages. 
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ON THE EVALUATION OF HUMAN ABILITY 
TO PERFORM INDUSTRIAL WORK 


(Order No. 61-4165) 


David Alfred Thompson, Ph.D. 
Stanford University, i961 


The central purpose of this paper is to develop a pro- 
cedure for matching the capacities and abilities of man 
with the requirements of commercial or industrial work. 
In the final analysis, man-work matching requires an in- 
tensive analysis of the complex interaction of the physio- 
logical, psychological, and sociological aspects of the 
man-work system. However, only the physiological fac- 
tors in the total problem are studied in this paper, and 
a quantified structure for analysis of these factors is 
developed. 

Work is performed by voluntary action of the body’s 
musculature, which in turn is directed and controlled by 
the central nervous system. Neurologically, three general 
levels of control ability may be identified in terms of the 
relative contribution of various levels of the brain to the 
precision of the motion. These definitions of levels of 
sensori-motor activity are superimposed on the Methods- 
Time Measurement system of predetermined elemental 
motions to achieve a quantitative structure for the de- 
tailed description of work. The elemental motions making 
up manual work may then be classified by sensori- motor 
difficulty and summarized simply into a difficulty index 
for the work. 

A selected battery of tests of varying difficulty is ad- 
ministered a candidate for work to determine the upper 
limit of sensori-motor ability (described by a similar 
index) at which the candidate can perform work at a pace 
not significantly different from that of the average in- 
dustrial worker. The candidate may then be considered 
for employment in any work for which the sensori- motor 
difficulty is equal to or less than this sensori-motor 
ability. 

If a log, transformation is made on the work perform- 
ance of the average industrial worker, this performance 
is shown to be a linear function of the work’s sensori- 
motor difficulty. Confidence limits may be constructed 
about this line to show the range of random variation 
representing satisfactory performance in the sense of not 
being significantly different from average industrial per- 
formance. A work candidate’s multiple linear regression 
of test results is then compared with this range of ac- 
ceptable performance to determine his suitability for any 
given work over the range of difficulty defined by the tests. 

The vocational potential of four physically handicapped 
patients is then analyzed by this method and compared in 
general terms with the results of normal clinical assess- 
ment of vocational outlook. The two differing analysis 
approaches generally agree, with the sensori-motor dif- 
ficulty analysis tending to supplement and add strength to 
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the somewhat broader and more comprehensive clinical 
analysis techniques. 
Microfilm $2.75; Xerox $4.60. 88 pages. 


STUDIES ON BOVINE PORPHYRIA 
(Order No. 61-3691) 


Wallace Milton Wass, Ph.D. 
University of Minnesota, 1961 


A series of studies on bovine porphyria was under- 
taken to determine the relationships between hematological 
characteristics and porphyrin levels and the influence of 
various environmental factors with particular reference 
to sunlight exposure. The hereditary pattern of the dis- 
ease was investigated and serological studies were done 
to determine whether or not the hereditary factor might 
be related to inheritable blood antigens. Oxygen dissoci- 
ation studies and blood pH determinations were done on 
samples of blood from newborn porphyric and normal 
animals. An invitro light study was done to determine 
the effect of various wave lengths of light on porphyric 
erythrocytes. 

Experimental animals used in this study included 
forty-five cattle of which twenty-two were porphyric. The 
animals were housed in a dairy barn which had windows 
fitted with gold colored glass designed to filter out light 
waves shorter than 410 millimicrons. 

It was shown that individual animals respond differ- 
ently with respect to levels of protoporphyrin, copro- 
porphyrin and uroporphyrin as influenced by sunlight 
exposure and that those animals which produce the highest 
levels of uroporphyrin are most subject to photodynamic 
insult to the skin and circulating blood. 

Evidence is presented for increased percentages of 
monocytoid lymphocytes and eosinophils in porphyric ani- 
mals that have lesions of photosensitization involving the 
skin. These cellular changes are not present in porphyric 
animals which have had continuous protection from the 
sun’s rays. 

There is also evidence that animals with high levels of 
erythrocyte uroporphyrin may suffer from a hemolytic 
anemia, even in the absence of sunlight exposure. 

The discovery that immature erythrocytes contain the 
highest levels of uroporphyrin and coproporphyrin is con- 
firmed by these studies and experimental work is pre- 
sented which suggests that these same immature erythro- 
cytes are the ones most likely to be destroyed by sunlight 
exposure. 

Erythrocyte, blood serum and urine porphyrin levels 
are shown to be highest in calves at the time of birth, 
with the levels dropping off rapidly in the first few days 
of life. 

An increased mortality rate was observed in porphyric 
calves born to porphyric cows. The hemoglobin of these 
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newborn calves was shown to have an oxygen dissociation 
behavior similar to that of normal calves, but the blood 
pH was found to be lower at the time of birth in porphyric 
calves as compared to normal animals. This reduced 
blood pH is thought to be related to the increased porphyrin 
levels in these animals. 

Serological studies on porphyric and normal animals 
revealed no blood groups peculiar to either. 

Microfilm $2.75; Xerox $6.40. 133 pages. 
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DUTIES, COMPETENCIES AND 
OPPORTUNITIES FOR TRAINED 
LICENSED PRACTICAL NURSES WORKING 
IN THE HOSPITALS OF MISSOURI. 


(Order No. 61-4101) 


William Frederick VanTrump, Ed.D. 
University of Missouri, 1961 


Supervisor: H. H. London 


PURPOSE: To ascertain the practices followed by the 
hospitals of Missouri in utilizing the services of trained 
licensed practical nurses. Further, to determine the 
level of competency at which these employees were 
performing their duties. Finally, to ascertain the cur- 
rent and future employment opportunities for the voca- 
tion in the State of Missouri. 


METHOD OF RESEARCH: Hospital administrators of 
133 member hospitals of the Missouri Hospital Associ- 
ation and trained licensed practical nurses in their 
employment were contacted for raw data. The hospitals 
supplied information concerning hospital facilities, 
personnel policies, staff, and future plans. Trained 
licensed practical nurses supplied personal informa- 
tion concerning their employment. Supervisors were 
asked to rate their subordinates in the performance of 
50 duties, selected as being representative of high- 
level nursing care. The rating consisted of designating 
the nature of the duty assignment as “routine,” “relief,” 
“supervised,” or “never done” for two degrees of ill- 
ness, “mildly ill” and “critically ill.” Following this, 
each trained licensed practical nurse was asked to 
make a self-evaluation using an identical rating form 
as was used by the supervisor. 


SUMMARY: Thirteen approved schools of practical nurs- 
ing had graduated approximately 1600 students since 
they were approved. Of this number, 1,452 were identi- 
fied as currently licensed to practice in Missouri. 
Seven hundred twenty-three, or 49.8 per cent were em- 
ployees of the 133 member hospitals of the Missouri 
Hospital Association. 

Hospitals indicated a need for 703 additional trained 
licensed practical nurses immediately, and an additional 
1,116 within three years. The need was apparent 
throughout the state, with greatest need in the St. Louis 
and St. Louis County area. 





Salaries varied considerably throughout the state 
with best salaries reported in the St. Louis and Kansas 
City areas. The average beginning and current salary 
for the state was $180.00 and $214.00 per month, 
respectively. 

Trained licensed practical nurses were found to be 
doing bedside nursing in over 95 per cent of the cases. 
Study of the data from 515 supervisors indicated 
that the extent of illness of the patient was not a factor 

in determining the duty assignment of the trained li- 
censed practical nurse. Further, the nature of the 
duty assignment was only slightly influenced by the de- 
gree of illness. 

Supervisors consistently rated more duties super- 
vised than the trained licensed practical nurses. 

The trained licensed practical nurses consistently 
rated themselves lower in competency than the 
supervisors. 


CONCLUSIONS: It appears that trained licensed practical 


nurses are performing a considerable portion of their 
duties without the direct supervision of professional 
nurses. 

The degree of illness of the patient is no longer, if 
ever, a factor in determining the work assignment of 
trained licensed practical nurses. 

Trained licensed practical nurses appear to feel 
some inadequacy in the performance of their duties, 
and there appears to be considerable room for improve- 
ment in their performance. 

Schools of practical nursing probably should place 
greater emphasis on the teaching and perfecting of the 
more frequently performed nursing skills. 

Specialized duties and duties performed infrequently 
should be taught on the job, or in evening classes, 
rather than in the regular pre-employment training 
program. 

Training facilities for practical nurses should be 
increased throughout the state, especially inthe St. Louis 
and north Missouri areas. 

Salaries throughout the state appear to be too low 
to attract desirable trainees in sufficient quantities to 
meet the employment needs. 

Microfilm $2.75; Xerox $7.80. 169 pages. 


HEALTH SCIENCES, PATHOLOGY 


STUDIES ON THE ROLE OF 
HYPERSENSITIVITY IN THE 
PATHOGENESIS OF ARTHRITIS AND 
OTHER LESIONS OF SWINE ERYSIPELAS 


(Order No. 61-5923) 


Max James Freeman, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor David T. Berman 


Chronic arthritis and carditis are frequent sequelae 


to swine erysipelas infection. Numerous investigators 
have advanced the hypothesis that hypersensitivity is 
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involved in the pathogenesis of these lesions. This investi- 
gation was conducted to test this hypothesis. 

In the first phase of the investigation swine were hy- 
perimmunized to the antigens of Erysipelothrix insidiosa 
with multiple injections of dead and live erysipelothrix. 

Sera or cells from the hyperimmunized swine were 
used to sensitize non-immune, recipient swine passively 
in the second phase of the investigation. The sensitivity 
of the recipients was then tested by injection of sterile 
antigens of erysipelothrix. 

In the third phase of the investigation, swine were sen- 
sitized with single or multiple injections of sterile anti- 
gens of erysipelothrix. 

The experimental swine were subjected to necropsy 
examination at various intervals after the prescribed 
treatments and tissues were collected for histopathologic 
examination. 

Arthritis, carditis, and other lesions like those of the 
natural disease were observed in the swine hyperimmu- 
nized with either dead and live cells or sterile antigens 








of erysipelothrix and in the swine which were passively 
sensitized with serum and tested with sterile antigens. 

The acute-type of synovial alterations were character- 
ized by degenerative vascular lesions and focal accumula- 
tions of predominantly mononuclear inflammatory cells 
and plasma cells. Lesions of longer duration were char- 
acterized by increases in vascularity and in the amount of 
connective tissue in the subsynovial area. The cardiac 
lesions were characterized by increases in vascularity 
and by disorientation of the connective tissue of the 
valvular leaflets. Focal perivascular foci of mononu- 
clear inflammatory cells were observed in various other 
organs. 

The frequency and severity of arthritis, and other 
lesions, were usually directly related to the degree of 
sensitivity, as indicated by the level of circulating com- 
plete antibody and the degree of anaphylactic and dermal 
sensitivity. The role of the delayed-type of hypersensi- 
tivity could not be eliminated in the actively immunized 
swine. Microfilm $2.75; Xerox $6.80. 144 pages. 
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INSANITY: CHANGING CONCEPTS IN 
THE UNITED STATES, 1789-1865. 


(Order No. 61-3424) 


Norman Dain, Ph.D. 
Columbia University, 1961 


The core of this dissertation is the concepts of in- 
sanity--definition, pathology, causes, treatment, and cure-- 
of early American psychiatrists. The periods covered 
are first, from 1789 to 1824, when the new humanitarian 
and psychotherapeutic approach to the insane called moral 
treatment and its concomitant optimism emerged in the 
United States, and then, from 1825 to 1865, when both 
moral treatment and optimism about cure reached a high 
point and began to decline. The ideas of the rest of the 
medical profession, reformers, educated laymen, and the 
public are evaluated in relation to the most advanced 
thought of their time--that of the specialists, who were 
almost always physicians working as superintendents of 
mental hospitals. The extent to which both physicians and 
laymen in the United States were able to discard age-old, 
unscientific, and pessimistic attitudes and adopt a view- 
point placing insanity under the aegis of medicine and 
giving hope to its sufferers varied with educational level, 
medical sophistication, socio-economic class, and close- 
ness to urban centers. 

American psychiatrists’ broadening views, derived 
mainly from their European colleagues, involved them in 
increasing conflict with their philosophical and religious 
beliefs. While their allegiance to the orthodox mind-body 
dualism led to a crude somaticism that eliminated psy- 
chology from psychiatry, moral treatment, to which they 
were also devoted, stressed psychological factors in eti- 





ology, pathology, and therapy. Some psychiatrists rejected 
the new concept of moral insanity--derangement of the 
emotions with the intellect left intact--because of its al- 
legedly injurious effects on morals, religion, and the law, 
as well as their fear of public disapproval. 

These men, although striving to be “objective” and 
“scientific,” rarely conducted scientific research to test 
their ideas and often accepted unawares the prejudices of 
their class and incorporated them uncritically into their 
theories. By the 1840’s many believed, contrary to previ- 
ous medical opinion, that the poor and ignorant were es- 
pecially subject to mental illness and most difficult to 
cure. Psychiatrists’ concept of insanity as a product of 
predisposing and precipitating causes, with emphasis on 
environment, began in the 1850’s to shift to one of the dis- 
ease as hereditary and inherently incurable, particularly 
among the lower classes. 

These changes resulted also from conditions in the 
public asylums established at the urging of reformers in 
the mid-nineteenth century. Despite the efforts of Dorothea 
Dix and her allies to found therapeutic institutions, parsi- 
monious legislators built mental hospitals merely for cus- 
todial care. Moral treatment was impossible to implement 
there, especially when overcrowding quickly became the 
rule. Psychiatrists, moreover, could not easily feel the 
kind of sympathy for the poor that moral treatment re- 
quired. But even in the older upper-class hospitals, which 
successfully practiced moral therapy, the growing number 
of chronic cases and inability to achieve the goal of curing 
virtually all of the recently insane led to discouragement 
among psychiatrists. 

Well-educated and prominent general medical practi- 
tioners accepted psychiatric ideas--increasingly available 
in medical and general publications--with little question, 
and many other physicians learned enough to send mental 
patients to asylums. Medical cultists, in their rejection of 
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the heroic therapeutics of orthodox medicine, were sympa- 
thetic to moral treatment. Except for some jurists and 
clergymen, the leading northern intellectuals, social 
reformers, and persons of good education kept up with 
advances in science and medicine and developed an enlight- 
ened approach toward the insane. The mass of the popula- 
tion slowly came to accept the necessity of asylum care 
for the insane, some adopted a more sophisticated concept 
of insanity, and popular supernatural and moralistic at- 
titudes declined. Although the public never shared the 
high optimism of psychiatrists and reformers, they did 
gain some hope for cure where they had had almost none 
for centuries. 

Microfilm $5.90; Xerox $20.95. 463 pages. 


JOHN WISE: COLONIAL CONSERVATIVE. 
(Order No. 61-4129) 


Jon Meyer Ericson, Ph.D. 
Stanford University, 1961 


This study focuses on the two polemics of John Wise: 
The Churches Quarrel Espoused (1713) and A Vindication 
of the Government of New-England Churches (1717). At- 
tention centers on three questions: What were the issues 
that gave rise to Wise’s polemics? What was the nature 
of Wise’s “democratic” philosophy? And, for what pur- 
pose were his writings published in 1772? 

In answer to the first question, letters, pamphlets, 
speeches, and documents of the period 1700-1720 indicate 
that Wise wrote his polemics during a time of ecclesi- 
astical controversy. The issue raised by the Proposals 
of 1705 was a vital one, and in that controversy, John Wise 
as well as Increase Mather expressed conservative views 
as opposed to Cotton Mather and other members of the 
Ministerial Associations. Opposed to change, they stood 
on the Cambridge Platform to call others back to the “old 
way” of the churches at a time when there was an apparent 
decline in piety and discipline. Against the background of 
the laxity of the second generation, and the ambiguity of 
the Cambridge Platform, the attention centered on a means 
of strengthening traditional forms of church discipline. 
The Proposals were one answer to the problem; that they 
were not officially adopted does not indicate that after 
1705 they were a dead issue. The first part of the Pro- 
posals, calling for Ministerial Associations, was put into 
effect in many counties of Massachusetts. The second 
part, relating to standing councils, was becoming general 
practice by 1716. Against such a background Wise wrote 
his Churches Quarrel as a direct attack on the Proposals. 
By 1715 advocates of the Proposals were attempting to 
call a General Synod, a meeting that could legally alter the 
Cambridge Platform. In 1717 the Vindication was pro- 
duced as Wise’s attempt to provide a raison d’étre for the 
old way of the churches. 

In the Churches Quarrel Wise attempted to shift the 
whole burden of proof onto those who advocated change, 
but at the same time he offered no explanation for the im- 
mutability of church polity. His polemic is not above the 
usual tricks of the demagogue, but while he kept his audi- 
ence laughing he quite missed the point in the controversy 
going on about him. To those concerned over a profound 






































decline in piety and discipline, Wise’s conservatism was 
inadequate. His admonition to “pull up well upon your 
oars” would be taken as poor advice by those who were 
convinced the boat was sinking. 

The Vindication is Wise’s justification for the old way 
of the New England churches; it begins and ends with an 
appeal to the past. The book reveals the nature of the 
“democratic” views espoused by Wise. He was a believer 
in mixed government in civil affairs and his concept of 
democratic church government was grounded in the tradi- 
tional Puritan idea of a people joined together in and under 
a covenant with their pastor as “overseer.” To Wise, de- 
mocracy was the “old way” of the churches. While he 
placed emphasis on the independence of the local church, 
he countered the parishioners’ sovereignty with clerical 
dominance that could be broken only upon proof of the 
pastor’s being heretical or living a “scandalous and wicked” 
life. 

Wise’s polemics were reprinted in Boston in 1772 when 
controversy again centered on the question of councils and 
the autonomy of the local congregation. Leaders of a 
church in Bolton, Massachusetts, were called upon to pro- 
duce an authority for actions they had taken. That they 
produced the writings of Wise is indicated by the facts of 
publication and substantiated by the list of subscribers. 

In short, John Wise wrote his polemics in a time of 
ecclesiastical controversy. His reverence for the past 
clouded his perspective on the issues of his time. By of- 
fering the “old way” to a generation that was witnessing 
the failure of the traditional means of church discipline, 
Wise failed to meet the issue as it was. Lest Wise be mis- 
interpreted, it should be understood that he spoke in his 
time as one who expressed a conservative view. 

Microfilm $2.95; Xerox $10.15. 225 pages. 





OLD HOUSES IN AMERICA: 
THE PRESERVATION MOVEMENT TO 1926. 


(Order No. 61-3435) 


Charles Bridgham Hosmer, Junior, Ph.D. 
Columbia University, 1961 


The preservation of a large number of old houses in 
this country before 1926 was not merely the result of scat- 
tered efforts; it was the work of a broad and interrelated 
movement which was distinctly American. This complex 
of earnest groups originated just before the Civil War. 
That the huge majority of people who supported preserva- 
tion work were amateurs with little or no idea what other 
countries were doing in the field, points out the indigenous 
character of the movement. 

The people who preserved old buildings were motivated 
by a romantic notion that historical landmarks could be 
important in patriotic education. But there was a great 
variety of subordinate motives as well, particularly local 
pride and the utilitarian purpose of locating a suitable 
headquarters for a local historical or patriotic society. 

The first nationally significant preservation which set 
the pattern for most subsequent efforts was Mount Vernon. 
Undoubtedly the striking success of Mount Vernon resulted 
from the magical power of Washington’s name to inspire 
sustained interest and financial support throughout the 
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nineteenth century. The development of the patriotic 

movement in the 1890’s gave another powerful impulse to 

- preservationism. Throughout this period the movement: 
was dominated by amateurs and antiquaries; not until the 
early twentieth century did architects make a belated 
entry into the field. 

From its beginning the preservation movement was re- 
sponsive to changing fashions in American social thought. 
Before the Civil War, visits to historic sites were sup- 
posed to help dissolve thoughts of disunion. After the War, 
preservationists began to think in terms of a more fervent 
patriotism induced by saving buildings especially con- 
nected with the American Revolution. About 1900, sug- 
gestions appear that architectural monuments be saved 
in order to create a desire for more order and beauty in 
contemporary architecture. 

Women were predominant in the preservation move- 
ment. Ann Pamela Cunningham’s success in founding the 
Mount Vernon Ladies’ Association was widely emulated 
by other women’s groups. However, by 1910 substantial 
numbers of male idealists had entered the field, support- 
ing such projects as the purchase of Monticello and the 
formation of regional preservation societies. Outstanding 
among these men was William Sumner Appleton, the major 
force in saving houses in New England. 

The preservation movement remained essentially a 
local activity, and it took on pronounced regional charac- 
teristics. National patriotic organizations, such as the 
D.A.R., found that effective preservation was possible 
only through local chapters. In New England local his- 
torical societies handled almost all of the preservation 
work. In the South there were appeals for varying forms 
of governmental help. In the Middle Atlantic States there 
was a compromise between these two views, with a lean- 
ing toward more local effort. 

A majority of the techniques considered necessary for 
a scholarly restoration were developed by the end of the 
First World War. In spite of this, many people charged 
with the restoration of old buildings had little or no train- 
ing for that type of work, and the majority of early resto- 
rations lacked authenticity. 

Two rich legacies were left by early American pre- 
servationism. A permanent heritage of architectural and 
historical monuments remains to educate the American 
public. A number of important organizations, dating from 
the early days of the preservation movement, continue to 
be motivated by a growing desire to save old houses as 
symbols of a vanished past. 

Microfilm $5.95; Xerox $20.95. 465 pages. 
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MANUEL II PALAEOLOGUS, 1391-1425: 
A STUDY IN LATE BYZANTINE STATESMANSHIP. 


(Order No. 61-4180) 


John Walton Barker, Jr., Ph.D. 
Rutgers University, 1961 


Major Professor: Dr. Peter Charanis 


The forty-one years of Manuel II’s life which pre- 
ceded his accession as Emperor of Byzantium in 1391 
may be characterized as one long apprenticeship. His 
outstanding loyalty to his father, John V, won him prefer- 
ence over his elder brother, Andronicus IV, as heir to 
the throne. But the family feuds, coups, and civil wars 
coincided tragically with the Turkish advance in the Bal- 
kans, and only speeded the humiliating subservience of 
Byzantium to the Osmanlis. After an independent effort 
by him at hostility had failed, Manuel too was forced to 
join in this policy of appeasement. 

Thus, when he mounted the throne, Manuel’s realm 
was but a weak vassal of the Turks, and he was obliged 
to continue his father’s course of accommodation and his 
own military service with their army. The arrogance 
and treachery of the Sultan Bayazid at a gathering of his 
Christian vassals at Serres in 1393-94, however, forced 
the Byzantines to an open breach. The long Turkish siege 
of Constantinople began, and the Byzantine position became 
increasingly desperate. The basis for Manuel’s new 
policy became the hope and quest for military and material 
aid from Western Christendom. After the disastrous de- 
feat of the Crusade of Nicopolis in 1396 and the failure of 
this quest through normal diplomatic means, Manuel em- 
barked upon his celebrated journey to Western Europe as 
a further venture in personal diplomacy. Unfortunately, 
this venture produced none of the hoped-for results. The 
Emperor was called home only by the great news of the 
crushing defeat of Bayazid by Timur (or Tamerlane) at 
Ancyra in 1402. 

It has been common to assume that after that defeat 
Manuel was content to profit as best he could from the 
struggles of Bayazid’s sons, and then to enjoy the subse- 
quent relaxed relations with the Turks. But a detailed 
study of the diplomatic evidence and of Manuel’s own at- 
titudes reveals a very different picture. Parts of Manuel’s 
letters and other extensive writings, which illuminate his 
entire career, are particularly significant here. It is 
plain that Manuel regarded the Turk as still and always 
the ultimate, bitter foe. He never ceased his efforts to 
secure aid from the West, and this fundamental policy was 
maintained continuously, if unsuccessfully, even in spite 
of a renewal of the inducement of union of the Eastern 
Church with Rome. Manuel’s involvement with the Turk- 
ish wars of succession was the result of prior un- 
authorized committments, and finally of the failure of the 
indifferent West to help him. 

Thus, while Manuel’s policy of seeking aid from the 
West never changed, his realism made him compromise 
with necessity and follow a course of outward friendship 
and peace with the reconstituted Turkish state, once it 
was possible. But this facade of amity was a thin one. 
Once the reckless folly of a growing war faction led 
by his son and co-Emperor, John VIII, forced a change in 
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Manuel’s course the results were disastrous. Constan- 
tinople suffered another violent if brief siege, and once 
peace was re-established Byzantium had lost many of the 
sparse advantages which Manuel’s wise policies had so 
carefully built up. When Manuel died in 1425, aged and 
semi-incapacitated, his diminished realm was in its last 
phase of precarious calm before the final disaster of 1453. 
Endowed with great ability, versatile talents, and a 
noble character, Manuel II in a more fortunate age might 
have proven one of the greatest of Byzantine Emperors. 
In the pitiful decline of his times he could only guide his 
ruined state through its agonies with devotion and pru- 
dence, amid crushing circumstances beyond his personal 
control. Microfilm $6.40; Xerox $22.75. 504 pages. 
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PHILOSOPHES OF BOUILLON 
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By 1756 the many-sided program of the French En- 
lightenment was nearing the height of its development. 
Montesquieu had published the Esprit des lois in 1748, 
Buffon the Histoire naturelle in 1749, Diderot the Lettre 
sur les sourds-muets in 1751, and Condillac the Traité 
des sensations in 1754. From 1753 through 1756 Voltaire 
had written his great histories, including the Siécle de 
Louis XIV and the Essai sur les moeurs. Equally signifi- 
cant was the fact that the compendium of Enlightenment 
thought, the Encyclopédie, had reached eight volumes by 
1756. 

Despite the frenetic attempts of the philosophes to win 
an audience and a following, they had not yet taken advan- 
tage of a basic weapon of popularization: the journal. By 
1756 their opponents, particularly the Jesuits, were ap- 
pealing in their own periodicals for support among the 
literate bourgeoisie. The philosophes on occasion were 
treated favorably in the state-supported publications, the 
Journal des savants and the Mercure de France. Buta 
periodical specifically dedicated to publicize for the En- 
lightenment was missing. The situation changed when, in 
January 1756, Pierre Rousseau printed the first number 
of the Journal encyclopédique. 

This study concerns the publishing career of Rousseau 
and his immediate successors until 1795. They printed not 
only the Journal encyclopédique but also a periodical deal- 
ing with current events, the Journal politique, and one 
covering medical subjects, the Gazette salutaire. In ad- 
dition, they founded a publishing house, the Société 
typographique, which, both openly and surreptitiously, 
specialized in “philosophic” works--first editions and 
reprints. 

Rather than submit to the vicissitudes of French cen- 
sorship, Rousseau left Paris and established his periodi- 
cal in the imperial city of Liége, having been invited there 
by the enlightened prime minister, the Count de Horion. 


















































He was given the extraordinary privilege of publishing an 
uncensored journal. Rousseau soon ran into difficulties. 
Malesherbes, France’s Directeur de la librairie, piqued 
because of Rousseau’s departure from French soil, en- 
couraged seizures of imported copies of the Journal. Then 
the Liégeois clergy protested against the unabashed deism 
propagated by the periodical. 

After the death of Horion in 1759, Rousseau was forced 
by the ecclesiastical synod of Liége to flee the principal- 
ity. After an unsuccessful attempt to establish the journal 
in Brussels, he found sanctuary in the tiny duchy of Bouil- 
lon in the Ardennes country, just across France’s north- 
eastern frontier. 

Rousseau found economic and intellectual security in 
Bouillon. While he published sympathetic commentaries 
on the philosophes in the Journal encyclopédique, a staff 
of editors and contributors, headed by his brothers-in- 
law, Charles-Auguste Weissenbruch and Jean-Pierre- 
Louis Trécourt, founded the subsidiary journals and 
established the Societé typographique. In addition, Rousseau 
took part in a cooperative experiment with Europe’s great 
publishers in 1771, an attempt to revise and reprint Dide- 
rot’s Encyclopédie. 

In the 1770’s Rousseau passed more time in the Paris 
salons, entrusting Trécourt with the Société and Weissen- 
bruch with the journals. Trécourt, however, mismanaged 
the funds so badly that at Rousseau’s death in 1785 the 
Société was practically bankrupt. Under Weissenbruch’s 
direction the journals fared somewhat better. He inherited 
them in 1785, but with the arrival of the French Revolu- 
tion their fortunes dipped too. Though society’s demands 
for concrete reforms rendered anachronistic the vaguer 
principles of the philosophes, the Bouillon journals did 
not change with the times. By 1793 new French publica- 
tions crowded them out of existence. Two years later 
Weissenbruch sold some of his property, and then he 
transferred the rest to Brussels where he founded another 
publishing house. 

Microfilm $3.10; Xerox $10.80. 238 pages. 
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The Washington Conference on the Limitation of Arma- 
ments of 1921-22 forms a familiar landmark in the his- 
tory of American diplomacy. Behind it lay the League of 
Nations, in which the Senate refused to allow American 
participation. Ahead were the 1920’s. During the 1920’s 
the United States appeared to believe that it could make 
a return to prewar behavior in its relations with foreign 
states in the same manner that it had made the transition 
from war to peace on the domestic scene: there could be 
a sort of international demobilization. Normal behavior 
in foreign affairs implied traditional American ideas of 
isolation, anti-imperialism, disarmament, neutrality, and 
pacifism. Application of these principles in the post- 
1918 years led to the Washington and London disarma- 
ment conferences, the Kellogg-Briand Pact, the Stimson 
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nonrecognition doctrine, neutrality legislation, and (twice, 
in 1926 and 1935) refusal to take part in the World Court. 
It was, of course, the Washington Naval Conference, held 
from November 12, 1921 to February 6, 1922, which gave 
the American government, through the recently elected 
Harding administration, its first opportunity todemonstrate 
this idea of normalcy in foreign affairs. 

At the Washington Conference the United States, within 
the framework of traditional American ideas, attempted to 
solve problems inherited from past presidential adminis- 
trations, as well as to provide for future peace. Led by 
Secretary of State Charles Evans Hughes the American 
delegation successfully ended a costly and dangerous naval 
race in capital ships, persuaded the Japanese and British 
to abandon their military alliance which had helped to 
cover Japanese aggression in the Far East, and influenced 
the Japanese to withdraw their troops from Shantung and 
Siberia. At the same time the United States secured for- 
mal adoption of its open door policy regarding China from 
eight other nations. A foundation was laid for a Far East- 
ern peace structure which promised much for the future. 

The present study concentrates on the American dele- 
gation at the conference, and attempts to present a docu- 
mented description of the negotiations it participated in. 
One of the chief reasons for this study has been that in 
recent years many collections of manuscript materials, 
public and private, bearing on the conference, have become 
available. No scholar has read these materials in entirety, 
and there is notably the availability of the Washington Con- 
ference Papers of the Department of State deposited in the 
National Archives. 

Microfilm $4.15; Xerox $14.65. 321 pages. 
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John Mercer Langston was born in Louisa County, 
Virginia, in 1829, the son of a white plantation owner and 
his part-Negro, part-Indian slave woman. Both parents 
died when the boy was quite young, and he was sent to live 
in Ohio with friends of his father. Langston used his gen- 
erous inheritance and intelligence to acquire a solid edu- 
cation, which included collegiate and post-graduate training 
at Oberlin College. 

On completion of his Oberlin education, he studied in 
the law office of a white man, Philemon Bliss of Ohio, and 
in 1854 was admitted to practice before the Ohio bar, 
probably the first Negro in the United States to be granted 
such recognition. 

In the years immediately preceding the Civil War, 
Langston practiced law in Oberlin, worked actively for the 
educational advancement of his race, and saw service in 
the ranks of the anti-slavery crusaders. 

In 1863 he was enlisted by the Republican party to re- 
cruit Negroes tor the Union army, after having spent the 
first two years of the war demanding that they be allowed 
to serve. His energies and talents were utilized to make 
America conscious of the Negro’s patriotism which he 





hoped would entitle him to some sort of equality in the 
post-war world. As throughout his career, in advancing 
the cause of his people he was enhancing his own stature. 

After the war Langston served for two and one-half 
years as an educational director for the Freedmen’s 
Bureau, traveling widely throughout the South, observing 
and chronicling the social and economic conditions of his 
people and propagandizing for the Republican party. 

In 1869 he was appointed dean of the law school of 
Howard University, a position he held for seven years. He 
also served as acting president from 1873 to June of 1875, 
and was probably prevented from becoming president 
chiefly because of his color. During his years at Howard, 
Langston participated in most of the movements involving 
his people, and continued, as in the past, to commend the 
black man’s usefulness to the white man. 

From 1877 to 1885. Langston represented his govern- 
ment as its Minister Resident and Consul General to the 
island republic of Haiti. Returning to the United States in 
1885, he accepted the presidency of Virginia Normal and 
Collegiate Institute in Petersburg, Virginia. During his 
two years as president, he instilled a vitality and purpose 
into the school, but because of his political ambitions, the 
Democratic party in control of the state provoked an inci- 
dent that brought about his resignation. 

Capitalizing on the predominantly Negro population of 
the Fourth Congressional District of Virginia, Langston 
made a thoroughgoing bid for its Congressional seat. When 
the Republican party of the state refused to honor his candi- 
dacy, he bolted and ran on an independent ticket only to 
lose to the Democratic candidate. Convinced that his de- 
feat had been brought about through fraud and corruption, 
he successfully contested the election and, after consider- 
able delay, was seated in Congress in September, 1890, 
the only Negro ever to represent Virginia in Congress. 

A bid for re-election and his subsequent attempts to re- 
build a faltering Republican party in Virginia were thwarted 
both by the white Republicans and, particularly, by the 
Democratic control of Virginia. 

His last years were spent in Washington, D.C., where 
he wrote his autobiography, From Virginia Plantation to 
National Capital. As an elder statesman of his people, he 
was often called upon to expound his views on the Negro’s 
past, present, and future. On his death in 1897, John Lang- 
ston was mourned by many as the outstanding Negro of the 
time. Microfilm $5.20; Xerox $18.25. 405 pages. 
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The land grant college is distinctly an American insti- 
tution, and Virginia Polytechnic Institute is a product of 
the land grant college movement which expanded greatly 
during the mid-nineteenth century. From its founding in 
1872 as a weak and ineffective institution, it developed by 
1919 into an integral part of the educational system of the 
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state. The value of the institution to the commonwealth of 
Virginia and to its citizens was by the conclusion of this 
period extended from the campus throughout the state. 

The controversy concerning the location of the institu- 
tion created numerous complex problems, which were not 
solved until after many turbulent sessions of the General 
Assembly. After the land scrip had been accepted from 
the federal government, the legislators finally agreed upon 
a compromise when it became imperative to specify a 
location or lose the funds. The legislature did not select 
the location which would have insured the success of the 
new college, but despite all the hard times, subsequent 
legislatures supported the institution with increasingly 
adequate financial aid. 

To establish the institution and its curriculum, the first 
Board of Visitors could draw on only slight precedent, de- 
spite a decade of experience among other land grant col- 
leges. The Board agreed that the new college should be 
a practical polytechnic school, offering courses in the 
applied sciences, agriculture, mechanics, some of the 
liberal arts, and military tactics as required by the Morril 
Act. During the early years of the existence of the insti- 
tution, the three-year curriculum of Virginia Polytechnic 
Institute more closely paralleled the offerings of a junior 
college than those of a four-year institution, and certifi- 
cates were awarded instead of degrees in agriculture and 
mechanics. However, by 1919 the college had expanded 
its academic program to four years, and the Bachelor of 
Science degree could be earned in sixteen fields. 

The institution did not attract many students when the 
first class entered in October, 1872, but there were 132 
students present at the end of the first session. During 
the early years enrollment grew slowly, but after 1900 
attendance was never lower than 400. Student life in the 
isolated community of Blacksburg was not very exciting 
and the students provided their own entertainment through 
debating societies, dances, and other social functions. 
There was no organized sports program until after 1892, 
at which time a football team was organized. Football 
dominated the athletic program through 1919, although 
Virginia Polytechnic Institute also maintained intercol- 
legiate baseball, basketball, and track teams. Official 
trips of the corps of cadets provided recreation for the 
students and brought recognition to the college. 

From a single building on five acres of land in 1872, 
the physical plant of the institution grew until in 1919 there 
were almost one hundred buildings on a campus of more 
than one hundred acres, exclusive of the college farm. 

Virginia Polytechnic Institute entered into its greatest 
period of achievement when, in 1892, John M. McBryde 
became president. McBryde was more responsible than 
any other single individual for the tremendous gains made 
by the institution. From 1872 to 1892 the college was 
often entangled in state politics to its own disadvantage. 
As President McBryde earned new respect for the college 
and its administration, the legislature began to permit the 
institution to develop with progressively less interference. 
By 1919 the college was ready to begin another period of 
expansion under the able leadership of Julian A. Burruss. 

Microfilm $4.20; Xerox $14.85. 328 pages. 
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John Hartwell Cocke (1780-1866) may well have been 
the most far-seeing and progressive Virginia planter in 
the years before the Civil War. His independent mind and 
practical talents brought him into the leadership of move- 
ments for education, canal building, temperance, and vari- 
ous religious causes. A militia general in the War of 
1812, he was also an architect of boldness and striking 
originality. From 1800 until his death he managed a large 
and fertile estate on the James River in the Virginia Pied- 
mont. His letters, journals, and memoranda reveal a de- 
tailed and intimate picture of the difficulties of plantation 
and slave management. 

Among the early users of marl, threshing machines, 
and McCormick’s reaper, pioneer in terracing, the em- 
ployment of new breeds of stock, crop rotations, and timber 
culture, Cocke was a moving spirit in various agricultural 
societies, frequent contributer to the agricultural press, 
and an early exponent of agricultural education in Virginia. 

From 1800 to 1840 Cocke’s income came largely from 
tobacco and wheat, supplemented by slave hire, and mul- 
berry planting during the late 1830’s. After 1840 he aban- 
doned tobacco and became a notable opponent of its growth 
and use on both moral and economic grounds. His planta- 
tion became a general farm, producing wheat, hay, oats, 
livestock, and other items for sale. He managed to retain 
something of the older agricultural prosperity in Virginia, 
but not without the greatest diligence in management, the 
pursuit of self-sufficiency, and the hiring out of skilled 
and unskilled laborers. 

An opponent of slavery in the school and tradition of 
Jefferson, Cocke like Jefferson believed that Negro emi- 
gration would have to follow emancipation. He was an early 
supporter and original vice-president of the African Colo- 
nization venture. To prepare his Negroes for freedom, 
Cocke became a pioneer in providing slaves with education 
and religious instruction. He was undaunted by the laws 
of the 1830’s restricting such endeavors, and, adjusting his 
methods to conform to the letter of the law, continued to 
have Negroes taught to read and write. Convinced that vast 
numbers of slaveholders would abandon their peculiar in- 
stitution upon the promise of reasonable compensation and 
the assurance that the freedmen would be transported to 
Africa, Cocke established a plantation in the Black Belt of 
Alabama in the 1840’s where, under absentee ownership, 
cotton profits were to earn freedom for the Negro laborers, 
and the prospective emancipees would be prepared for 
their freedom. Cocke was egregiously disappointed by the 
lack of moral improvement among his trainees, but never- 
theless liberated a number, many of whom continued to 
write him after emigrating to Liberia. 

Cocke’s agricultural methods in Alabama made him one 
of the most progressive planters in that region. His en- 
thusiasm for terracing, timber conservation, rotation, 
manuring, better livestock, and much else, were in notable 
contrast to most of his contemporaries of the Cotton Belt. 
Edmund Ruffin thought Cocke to have been the first to em- 
ploy marl in Alabama. 
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Despite his unionism, his anti-slavery views, and his 
pronounced affection for the Yankee type, Cocke accepted 
the creation of the Confederacy and became an ardent 
Southern patriot. During the Civil War, in fact, he accepted 
the rationale of pro-slavery, abandoning Jeffersonian 
egalitarianism for theories of natural inequality and the 
desirability of slavery. Hewas bitterly disappointed at the 
collapse of the Confederate government. Cocke lived long 
enough to experiment with contracts for free Negro labor- 
ers on his Virginia and Alabama estates, but died before 
Southern agriculture had really adjusted itself to the new 
order. 

General Cocke was both prophet and pioneer. He read 
the future with far more clarity than it is given to most 
mortals. His undeserved oblivion has been partially re- 
lieved by Clement Eaton’s Fleming Lectures of the spring 
of 1961. Microfilm $7.85; Xerox $27.90. 617 pages. 
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The problem of the dissertation is the examination of 
the action or lack of action by Charles I to the native Irish 
uprising on October 23, 1641, and the explanation of the 
policy of the Parliamentarians toward the Irish rebellion. 
The solution of this problem involved the investigation of 
interrelated developments. The growth of Puritan-Catholic 
opposition to Lord Deputy Thomas Wentworth, 1633-1641, 
and an inquiry into the origins of the Irish rebellion estab- 
lish the climate of opinion on the eve of the insurrection. 
The study seeks to determine the effects of the controversy 
between the King and the Parliamentarians upon Irish af- 
fairs, to correlate the effects of the Irish rebellion and the 
English Civil Wars upon each other, to discover the role 
of Archbishop Rinuccini (the papal legate), and to explain 
the difficulties of making peace in Ireland. 

The problem was approached through a study of pri- 
mary source materials and significant secondary works. 
Extensive use was made of two pamphlet collections. The 
collection assembled by Thomas Thorpe, and deposited in 
the National Library of Ireland, was important for its 
coverage of Anglo-Irish relations. The Henry Bradshaw 
Irish Collection, Cambridge University Library, is rich in 
contemporary pamphlets and tracts that illuminate Irish 
political opinion. The Calendar of State Papers, Domestic, 
the Calendar of State Papers, Ireland, and selected publi- 
cations of the Historical Manuscripts Commission were 
valuable sources. The documentary materials reprinted 
by John T. Gilbert, editor, in A Contemporary History of 
Affairs in Ireland, and The Irish Confederation were ex- 
cellent for understanding party relationships in Ireland. 

The conclusion is that the Parliamentarians made use 
of the Irish uprising to justify their opposition to Charles I. 
John Pym and his political successors took advantage of the 
King’s necessity to suppress the Irish rebellion to aggran- 
dize themselves at the expense of the public good and 
safety of the people of England and Ireland. The refusal of 




































Charles to approve the joint Puritan-Catholic remonstrance 
of 1640 created deep political divisions. The resultant 
growth of Puritan ascendancy in the government at Dublin 
led to the Irish insurrection in 1641. Relying heavily on 
the popular fear of the Irish, Pym and his middle group 
challenged the right of the King to suppress the rebellion. 
The view of the Parliamentarians toward the rebellion was 
distorted by their fear of an active Catholic Irish inter- 
ference inthewar between themselves and Charles. Though 
the Irish people wanted governmental reform, the fact that 
many Irish rebels were Roman Catholics prevented the 
Parliamentarians from realizing that a swift and certain 
defeat of the King would have occurred almost immediately 
if they had assisted the rebels. The Marquis of Ormond, 
Lord Lieutenant of Ireland, directed his efforts to produce 
an efficacious adjustment of Irish grievances. He worked 
for the confirmation of rights for the people of Ireland 

who were loyal to the established government of King and 
Parliament in England. Archbishop Rinuccini rejected the 
Peace of 1646 because it did not provide for the safety of 
the Roman Catholic religion, though he was willing to as- 
sist the King if religious grievances were redressed. The 
execution of Charles forced Ormond to purchase Catholic 
assistance in the Treaty of Kilkenny, 1649, to maintain 

the royal cause. The reply of the victorious Parliamen- 
tarians to the Irish peace was the invasion of Oliver Crom- 
well. His mission was to destroy the Royalists and to gain 
control of Ireland because the safety of the Commonwealth 
depended upon it. The declaration of the Roman clergy, 
December 4, 1649, against the interference of the Com- 
monwealth in Irish affairs occasioned the militant anti- 
Catholic policy of Cromwell. 

Microfilm $4.50; Xerox $15.75. 350 pages. 
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The westward expansion of cotton into regions thought 
suitable only for grazing has been a feature of American 
agriculture during the twentieth century. The High Plains 
of Texas, which occupy the southern portion of the level 
expanse known historically as the Llano Estacado, has 
emerged as one of the spectacularly successful new cotton 
areas. Cotton was introduced onto the Plains in the 1890’s, 
and by 1958, approximately forty-seven per cent of the 
fiber produced in the state was grown on the High Plains. 
This amount represented seventeen per cent of the cotton 
grown in the United States, and almost ten per cent of the 
world’s output. 

With the removal of the Comanches in 1875, the occupa- 
tion of the region by the cattlemen was made possible by 
using windmills to tap an abundant supply of underground 
water which seemed to characterize the entire area. The 
introduction of barbed wire encouraged enclosures, and 
soon the open range was converted into large cattle ranches. 
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In the 1880’s the ranchers introduced agriculture in order 
to provide supplemental winter feeds. Their efforts met 
with success, and the discovery that the rich soils of this 
semi-arid region would produce a variety of crops at- 
tracted an influx of farmers. Once the productivity of the 
soil had been proved, the insatiable demand of the land- 
hungry farmers made it more profitable to colonize the 
ranches than to graze them, and soon the majority of the 
baronial estates had been divided into farms and sold. 
Sorghum was the most universally grown crop, but wheat 
became the principal cash crop of the northern region, 
while cotton enjoyed a similar pre-eminence in the twenty- 
two southern counties. 

Much of the success of the cotton producer has resulted 
from the ability of the agronomist to develop early matur- 
ing, drought resistant plants with little vegetive growth 
that would thrive in a region identified by a short growing 
season and scant rainfall. The large level fields and loose 
soil encouraged the cultivation of vast acreages by “dry- 
farming” techniques, and the comparatively low per-acre 
yield was offset by extensive operations. The arid climate 
reduces the problem of weeds and produces a plant with 
little vegetation. The absence of weeds makes mechanical 
cultivation possible, and the small plant is well suited to 
harvesting by the mechanical stripper. The short staple 
fiber, dictated by climatic conditions, was especially de- 
sired by foreign spinners and by 1925, Lubbock, located in 
the center of the cotton area, had emerged as a leading 
export market. In 1954, Lubbock was designated one of the 
13 bona fide inland cotton markets of the United States. 

The identifying features of the Plains cotton culture 
during the past quarter century have been (1) the emphasis 
upon mechanization, (2) the phenomenal increase in irriga- 
tion, and (3) improvement in fiber quality. Mechanization 
was encouraged during World War II when the nation’s food 
and fiber requirements were high and labor was scarce. 
The transition to mechanization was paralleled by an in- 
crease in irrigation. Irrigation, introduced in 1910 and 
accelerated by the drought years, made its greatest ad- 
vances during and following World War Il. Today, 47,275 
wells on 19,667 farms irrigate 4,778,360 acres. The great 
increase in irrigation, which occasioned an alarming de- 
cline in the underground water table, has prompted exten- 
sive water conservation programs. Varietal advancements 
on the part of the agronomist, combined with refined cul- 
tural practices made possible by irrigation, have resulted 
in a great improvement in the quality of fiber produced. 
Extensive local promotional efforts are being extended to 
capture a larger portion of the domestic mill market. 

Microfilm $5.20; Xerox $18.25. 405 pages. 
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One relatively neglected field in western American 
historiography has beena study of business leaders. Those 





individuals generally treated have been the wealthiest and 
most notorious. Equally important are the more numer- 
ous, but less flamboyant, moderately wealthy entrepre- 
neurs who formed the solid core of leadership in western 
towns and cities. This dissertation is a study of the busi- 
ness career of Samuel T. Hauser (1833-1914) who in many 
ways is representative of the latter group. 

A study of Hauser’s career offers a clear understand- 
ing of the process of western economic development. 
Moreover, the study is designed to fill certain gaps in the 
history of Montana Territory, in particular the period be- 
tween the gold rush of the 1860’s and the copper wars of 
the 1890’s. The variety and range of activities as well as 
an insight into business ethics and methods are presented. 
Studies of capital flows from East to West, with control of 
enterprise moving in the opposite direction, and an analy- 
sis of the consolidation movement in the mining and smelt- 
ing industries are also highlighted. 

The study spans the period from 1862 to about 1890. 
These were years of steady economic development that 
achieved boom proportions in the 1880’s and then slowed 
down during the financial Panic of 1893. Trained as a 
civil engineer, Hauser left his native Kentucky in the 
1850’s to work on railroads in Missouri. At the outbreak 
of the Civil War he decided to take a trip to the newly dis- 
covered Idaho gold fields. He only reached present-day 
Montana where he remained the remainder of his life. The 
first chapter covers Hauser’s youth and his first years in 
the West. 

Seven succeeding chapters deal with subsequent activi- 
ties. One of these chapters deals with the creation of a 
national banking system which made Hauser a leading finan- 
cier in Montana Territory. Two chapters are devoted to 
railroad promotion and construction. In the 1870’s Hauser 
led an unsuccessful movement to obtain territorial subsi- 
dization of railroads; in the following decade he allied 
himself with the Northern Pacific Railroad Company and 
was instrumental in obtaining construction of a dozen 
branch lines. Two chapters describe ranching and irriga- 
tion developments. Most notable here was Hauser’s some- 
what questionable participation in land speculation schemes. 
Problems surrounding disposal of the public domain in the 
nineteenth century are illustrated. Three chapters deal 
with mining and smelting of ores. Key projects in silver 
and lead mining and smelting from the mid-1860’s to the 
early 1890’s are used as examples of his promotional in- 
terests. Discussions of the consolidation movement in 
smelting and an analysis of various problems encountered 
by the mining and smelting industry are included. 

Hauser’s career resembles those of many contempo- 
raries. Entering a virgin territory, he was able, through 
hard and continuous work, natural ability, and what were at 
times regarded as questionable methods, to amass a size- 
able fortune. He was always more of a promoter than a 
solid administrator. He tended to involve himself in too 
many projects at one time and thus spread his considerable 
talents rather thinly. This tended to hasten the disintegra- 
tion of his economic empire when the Panic of 1893 brought 
the above-mentioned mining boom to an abrupt end. 

Microfilm $4.40; Xerox $15.55. 343 pages. 
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The story of no great historical era can be told solely 
in terms of its great men and heroes. To be properly 
understood some knowledge is necessary of the elusive 
“spirit of the age” which provided a pattern of ideas and 
inspired motives for the events which took place. Of equal 
importance, also, is some knowledge of those men who, 
for lack of a better term, might be called the near-great. 
Certainly the story of a man who was close to greatness, 
and who exemplified the spirit of both the American Revo- 
lution and the American Enlightenment, deserves to be 
told. This is an attempt to tell such a story — the life of 
Charles Thomson, secretary to the Continental Congress. 

Thomson, a Scotch-Irish immigrant, arrived in New 
Castle, Delaware in 1739, an orphan at the age of ten. 
Through the kindness of an unknown benefactress he was 
able to obtain a classical education at the New London, 
Pennsylvania school of Dr. Francis Alison. Thomson in 
turn became a teacher, first at the Academy of Phila- 
delphia and then at the Friends Public School. He organ- 
ized a mutual self-improvement circle of friends in 
Philadelphia and in the 1750’s aided the Quakers’ Friendly 
Association in its attempts to retain the friendship of the 
Delaware Indians. Believing in the Enlightenment ideal 
that by improving his knowledge man could improve his 
circumstances in life, he continued his interest in educa- 
tion and was active in founding Newark Academy which 
later grew into the University of Delaware. 

As a result of his thinking along political lines he be- 
came an opponent of the arbitrary government of the pro- 
prietors of Pennsylvania and eventually of the powers of 
Parliament and the King. He was interested in the growth 
and development of America. Largely due to his efforts, 
his mutual improvement club grew into the American 
Philosophical Society which was instrumental in applying 
advances in knowledge to the growth of America. As the 
colonies matured politically Thomson led the radicals of 
Pennsylvania in organizing to combat the Stamp Act. From 
1765 until the adoption of the Declaration of Independence 
he worked with those Pennsylvanians striving to gain re- 
lief from British oppression and ultimately complete 
freedom from British rule. 

With the coming of the revolution Thomson put into 
practice the principles of the Enlightenment which held 
that man could by the application of reason devise a gov- 
ernment which would provide the greatest well-being for 
those governed. As secretary of the Continental Congress 
from 1774 until the establishment of the Federal Govern- 
ment by the Constitution of 1789 Thomson had a great in- 
fluence on the Government of the nascent nation. On his 
return to private life he renewed his scholarly pursuits 
and after years of painstaking work made a contribution 
to the knowledge and literature of the times by publishing 
his translation of the Greek Old and New Testaments. 
Thomson’s interests, then, were varied and in his life can 
be seen many of the factors which affected the evolution 
and the result of the Enlightenment in America. 

Microfilm $3.85; Xerox $13.50. 299 pages. 
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The source of Rasputin’s influence is found in his rela- 
tionship with the Tsar and Tsaritsa. This was a long- 
developing connection which slowly ripened into mature 
complexity between 1905 and 1915. Between Rasputin and 
Alexandra there were strong ties developed by mutual in- 
terest in religion. Although she accepted him as a starets 
and friend, he could not dominate her. She, in fact, domi- 
nated him. 

Other factors concretely limited Rasputin’s ability to 
use his influence in the political field. For one thing, the 
emperor accepted him only in the role of a speaker of 
soothing words. Alexandra was never able to change 
Nicholas’ views on this subject; consequently, when Ras- 
putin occasionally made an excursion into politics, the 
emperor rejected his overtures. Nor did Rasputin have 
access, politically speaking, to the emperor through Alex- 
andra, who sought unsuccessfully to win from her husband 
recognition as co-ruler. As the political crisis of the 
regime deepened in 1915-16, she continued to seek this 
role, but to the end Nicholas rebuffed her. 

Rasputin’s reputation as a power in the government was 
for the most part synthetic. It was created by his own 
boasts and by the publicity given him by his foes who, be- 
cause of general ignorance and misinformation about what 
was happening at Tsarskoe Selo, were willing to believe 
his every claim. 

The conviction that Rasputin was a powerful political 
influence during many years of the regime of Nicholas II 
must stand or fall on the evidence that he made and un- 
made ministers and other members of the government. 

An investigation of a number of the best documented of 
these appointments and dismissals fails to show him as a 
great power. Indeed, some of the persons thought to be 
his creatures actively fought him. Rasputin had an in- 
terest in many of the appointments and he sometimes fol- 
lowed them with interest and attention, but his role was 
generally a passive one. Even when he spoke with convic- 
tion and with a feeling of prerogative-- in the role of 
starets-- his requests were ignored by Nicholas and Alex- 
andra. Microfilm $3.90; Xerox $13.75. 304 pages. 


UTILITARIAN JURISPRUDENCE IN AMERICA: 
THE INFLUENCE OF BENTHAM AND AUSTIN 
ON AMERICAN LEGAL THOUGHT IN THE 
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(Order No. 61-4326) 
Peter John King, Ph.D. 
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Jeremy Bentham, always primarily alaw reformer, pro- 
duced a distinctive ethical, political, and legal philosophy 
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to underwrite his attack on the institutions of the English 
common law. He was anxious that his ideas be realized 
beyond Great Britain, especially in America. Bentham 
knew many leading American contemporaries, including 
Aaron Burr, John Quincy Adams, Albert Gallatin, and 
Richard Rush. Through them he tried to initiate law re- 
form on utilitarian principles in America, though only 
Burr and Gallatin were influenced to any appreciable ex- 
tent by Bentham’s ideas. Bentham also approached Presi- 
dents Madison and Jackson and tried to recruit the governors 
of the various states to the cause of law reform. The 

only responses came from Pennsylvania, where Governor 
Simon Snyder was but lukewarm, and from New Hampshire, 
where Governor William Plumer, although willing, was 
thwarted by a combination of conservatives and lawyers. 

Despite the failure of his personal diplomacy, Bentham 
gained several converts in America through his writings. 
Benthamite ideas were incorporated into the political 
theory of Thomas Cooper of South Carolina and into the 
jurisprudence of David Hoffman of Maryland. Richard 
Hildreth, the journalist and historian, became a thorough- 
going Benthamite, who produced a coherent utilitarian 
philosophy that marked an advance on Bentham’s own. 
This underlay the whole of his thinking, especially his 
history, which can only be explained in terms of it. 

The movement to codify American law was strongly 
influenced by Benthamism. Edward Livingston, who led 
the movement in Louisiana, was a staunch disciple of 
Bentham. He produced a penal code on strong Benthamite 
lines but failed to secure its acceptance. Nonetheless the 
basic Benthamite principles of the supremacy of statute 
over common law and of law as the command of the sover- 
eign underlay the successful endeavors of David Dudley 
Field in his codification of the procedural and parts of 
the substantive law of New York. Many of the Field codes, 
resting on Benthamite foundations, were adopted in other 
states, thus extending Bentham’s influence far beyond 
New York. Bentham had treated law as something made, 
not something discovered; such an approach made feasible 
a thorough reform of the common law. Apart from pro- 
viding a sound philosophy upon which law reform could be 
based, Bentham contributed many valuable arguments by 
exposing the abuses and absurdities of the common law, 
thus shattering the aura of sanctity that had surrounded 
it since the days of Coke and making reform possible. 

The basic Benthamite position that law was the com- 
mand of the sovereign was further developed in England 
by John Austin. With the advent of the slavery controversy 
and the Civil War, John Hurd and his disciple, Orestes 
Brownson, used the Austinian concept of sovereignty to 
explain the nature of the Union. They maintained that 
sovereignty in America lay not with the states or with the 
whole national people, but with the aggregate electorates 
of the several states organized together as one national 
entity or Union-State. 

The juristic philosophy of Austin took a firm hold of 
American political thinking in the 1880s and 1890s finding 
a place alongside the traditional American concept of 
popular sovereignty. A. L. Lowell and Woodrow Wilson 
developed the Austinian argument, trying to reconcile the 
illimitability of sovereignty with the observed political 
fact that sovereignty did possess limits. John A. Jameson 
tried to justify the idea of national sovereignty in Austinian 
terms. In the ablest work of the period W. W. Willoughby 
redefined the Austinian position, excluding the limiting 





factors of political theory and making it purely juristic in 
nature. By the 1890s law as the command of a determinate 
political superior, knowing no legal limits, had found a 
secure place in American thinking. 

Microfilm $5.80; Xerox $20.50. 453 pages. 
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This dissertation is concerned with violence of Mid- 
west farmers on picket lines along public highways as they 
attempted to create an artificial scarcity of agricultural 
products, thus forcing a rise in prices. Picketing was de- 
signed to force recognition of certain cooperative milk 
marketing organizations. Extra-legal means were also 
used to halt or delay foreclosures of farm and chattel 
mortgages. The major problem of research was to de- 
termine to what extent the farmers were successful in 
their attempts to overcome the economic disabilities which 
confronted them. Attention in this dissertation was fo- 
cused specifically on Iowa, Nebraska, South Dakota, Min- 
nesota and Wisconsin, although other places are mentioned 
as the idea of farm strikes gained momentum. The time 
is limited to the years 1932 and 1933. 

The secondary literature gives slight and inadequate 
attention to farm strikes. Contemporary newspapers, 
magazines, and United States Department of Agriculture 
files have been the basic sources. Court records have 
also been valuable and personal interviews interesting if 
not always enlightening. This dissertation provides an 
account of radical Mid-west farmer activity from the last 
year of the Hoover administration to the implementation 
of the Agriculture Adjustment Act. It also describes the 
rise of the Farmers’ Holiday Association and its relation- 
ship to the Farmers’ Union. 

The conclusions reached from the study were that the 
forcible withholding of non-perishable farm products from 
the markets had no effect upon prices because too few 
markets were involved at any one time. The results were 
different for perishable products which were processed 
and consumed locally, suchas milk. The price of milk was 
ultimately forced upafteralong struggle, and finality was 
given to the price base by the AAA milk marketing agreements. 

Further, the picketing movement gave adecided impetus 
to the establishment of milk-marketing cooperatives in 
Omaha and Sioux City and was undoubtedly influential in 
supporting the stoppage of foreclosures of farm and chattel 
mortgages. However, whenthe movement assumed a violent 
character and culminated inthe near-hanging of a judge, 
popular sentiment turned away from radical farm organ- 
izations andtheir programs. The launching of the AAA pro- 
gram shortly after the near-lynching episode brought 
increasing support of the government’s agricultural meas- 
ures. When late in 1933 the Farmers’ Holiday Association 
bitterly attacked the AAA and calledfora renewal of a tight 
picketing program, it aroused little response. With farmers 
turning to the government for a solution of their problems, 
picketing collapsed. 

Microfilm $4.30; Xerox $15.10. 334 pages. 
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GOVERNOR ANDREW JACKSON MONTAGUE 
OF VIRGINIA, 1862-1937: THE MAKING OF 
A SOUTHERN PROGRESSIVE. 


(Order No. 61-4549) 


William Edward Larsen, Ph.D. 
University of Virginia, 1961 


Andrew Jackson Montague, Governor of Virginia from 
1902 to 1906, is important chiefly as a representative of 
the Southern progressive movement. He was born in 
1862, son of Virginia’s Civil War Lieutenant Governor. 

He attended Richmond College from 1880 to 1882, and later 
studied law at the University of Virginia. Graduating with 
a BL degree in 1885, he established a practice in Dan- 
ville, Virginia. 

Montague had a keen mind, and a scholarly bent. A de- 
vout Baptist, he also possessed a Victorian idealism and 
a towering ambition for political office. A gifted orator, 
he quickly rose to political prominence. In 1893 President 
Grover Cleveland appointed him District Attorney for 
Western Virginia, a position he held for four years. In 
1896 Montague allied with the silver forces in the feud 
which split the Virginia Democracy, and in 1897 he sought 
the Democratic nomination for state Attorney General. At 
the Democratic Convention of that year he outpaced five 
other candidates to win a narrow victory. 

As Attorney General Montague soon aligned with the 
faction later to lead Virginia’s progressive movement. 
This movement aimed to curb corporations, to purify 
elections, and to undermine the dominant Democratic or- 
ganization headed by Senator Thomas S. Martin. Leaders 
of the movement first campaigned for the direct Sena- 
torial primary. Montague endorsed this proposal as early 
as 1897, and became one of the leaders of the May Con- 
ference of 1899, held to attract public support for the re- 
form. He also endorsed the progressives’ call for a 
Constitutional Convention, having as its main objective 
the disfranchisement of the Negro, a move deemed neces- 
sary to purify elections and to remove the demagogic race 
issue from politics. The drive for a Convention succeeded 
in 1900. 

In January of 1900 Montague announced his guber- 
natorial candidacy. Contesting with Congressman 
Claude A. Swanson, he directed his campaign chiefly against 
the incubus of Martin’s machine rule in Virginia. He also 
advocated the Senatorial primary, an employer’s liability 
law, better schools and better roads. Nominated in an 
August Convention, he easily defeated his Republican op- 
ponent in the November election. As a progressive leader 
he materially furthered several important reforms. He 
and Congressman William A. Jones can be credited with 
obtaining Democratic adoption of the Senatorial primary 
in the 1901 Convention. And as chief executive, Montague 
won a widespread reputation as Virginia’s “education 
Governor.” Partially owing to his efforts, Virginia ex- 
perienced an educational renaissance, culminating in the 
May Campaign of 1905. He also led Virginia’s incipient 
campaign for “good roads.” In both crusades he helped 
create a favorable public sentiment which resulted in real 
accomplishments shortly after his term in office. His 
own administration was obstructed by a hostile General 
Assembly. 

In 1905 Montague challenged Martin in the first Sena- 
torial primary in Virginia’s history. Though he waged an 





aggressive campaign, he was handicapped by a lack of en- 
thusiasm for his candidacy among some of his own faction, 
and by Martin’s discreet endorsement of most of the pro- 
gressive reforms. Martin thus won renomination by a 
narrow margin. 

After his term as Governor, Montague spent a quarter 
century in the national House of Representatives, from 
1913 to 1937. One of Wilson’s earliest backers in Vir- 
ginia, he had been given consideration for a Cabinet ap- 
pointment, and in Congress, he gave complete backing to 
Wilson’s program. During the 1920’s, he became more 
conservative, earning a reputation as an erudite constitu- 
tional lawyer. His interests in his later years were par- 
tially diverted toward efforts for international peace; he 
served four years as President of the American Peace 
Society, and five years as President of the American Group 
of the Interparliamentary Union. He died in 1937. 
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North Idaho is an economic unit, one of the character- 
istics of which is the recency and brevity of its evolu- 
tionary passage through all the stages of an American 
frontier community. In 1805 it had yet to see its first 
white man; but, when Turner presented his famous thesis 


_ less than ninety years later, North Idaho had ceased to be 


a frontier as surely as had Kentucky, Maine, or Wisconsin. 

Lewis and Clark had scarcely departed before David 
Thompson arrived to herald a long generation of British 
fur traders, and they had not left before the first mission- 
aries arrived. First from the fur traders and then from 
the missionaries, the Indians learned to adapt themselves 
to new social and economic concepts, with results 
pleasantly unlike those attending other White-Indian re- 
lations. The earliest economic history of the region, ac- 
cording to commonly accepted standards, was written by 
the Indians in the early nineteenth century. 

Mining was, however, to be the basis of white settle- 
ment and of the first large-scale economic development. 
Gold brought emigrants by the tens of thousands in the 
Civil War years; and, though twenty years of scanty pro- 
duction followed, farming slowly grew to replace mining 
as a dominant enterprise. Finally, during the last decade 
of the century, more permanent lode mining replaced 
placer mining and also provided new incentives to agri- 
cultural growth. Modern communication and transporta- 
tion placed both industries in a competitive position in the 
world market, and by the end of the century this last fron- 
tier of the continental United States had generally caught 
up with the rest of the nation. With a good balance of agri- 
culture and industry, varied and up-to-date communication 
and transportation systems, a public press, a university, 
and with national attention attracted to its experiments in 
organized labor, this so recently primitive region had 
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almost overnight experienced in microcosm the entire 
gamut of American growth. 
Microfilm $3.55; Xerox $12.40. 273 pages. 
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John Hammond Moore, Ph.D. 
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This is a study in American public opinion, the sum 
total of which we so loosely term an “image.” It is this 
image, this conception of the Turk and his nation which 
slowly emerges from a welter of magazine articles, edi- 
torial comments, travel books, and official documents. 
The result is a picture not without significance. For, dur- 
ing the reign of Abdul Hamid II attitudes toward one of the 
world’s most vital regions, the Middle East, were being 
formed. Some of these attitudes are still with us. Despite 
passage of time and change of government, to many, Turks 
are “terrible,” Armenians, “starving.” Some still associ- 
ate lust and polygamy with the Sultan, instability and 
intrigue with the Balkans, mystery and sabers with the 
Arabs. 

While much of this is untrue, there are, as in all 
images, elements of truth. As an international power we 
must discern what is fact, what is opinion, what is bias, 
what is rumor. The purpose of this work is to examine 
the creation of an elusive concept in the mind of the Ameri- 
can citizen during the last decades of the Victorian Age 
and the opening years of our own century. It is an effort 
to recapture an amorphous something which never had 
actual existence, but upon which much of our present-day 
attitude toward an important sector of the world rests. 

In addition to a comprehensive introduction and con- 
clusion, there are six other chapters covering the Balkan 
crisis (1875-1878); the personality of Turkey’s ruler, 
Abdul Hamid IJ; the efforts of American Protestant mis- 
sionaries, with special emphasis upon the Armenian 
troubles (1894-1896); the lure of the Middle East for busi- 
nessmen, travelers, diplomats, adventurers, writers, and 
journalists; and the dramatic shift in U. S. attitudes to- 
ward Turkey which occurred at the turn of the century 
when we ourselves faced the problem of running an empire. 

It is apparent that American concern for the mission- 
ary and the missionary’s loud protestations throughout an 
era marked by a rising wave of humanitarianism did much 
to take the U. S. citizen out of his isolation. During these 
years Turkey serves a unique purpose in that, perhaps 
more than any other non-European nation, she helped pre- 
pare the American for his future role on the international 
stage. Microfilm $3.90; Xerox $13.75. 302 pages. 


KIM OK-KYUN AND THE KOREAN 
PROGRESSIVE MOVEMENT, 1882-1884. 
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Andrew Changwoo Nahm, Ph.D. 
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Queen Min’s party, emerging triumphant after a long 
and bitter struggle against the anti-Chinese Regent, the 
Taewdngun, was confronted with a new enemy in the form 








of a group of young aristocrats commonly known as the 
Kaehwadang, the Progressive Party. The struggle for po- 
litical control was intensified after the Imo military up- 
rising in July, 1882 by which the Regent attempted unsuc- 
cessfully to regain power over the party of Queen Min. 

It was at this juncture that China adopted a positive policy 
in Korea. The progressive movement led by Kim Ok-kyun 
culminated in the coup d’état of December 4, 1884. The 
revolutionary regime established by the Progressives and 
approved by King Kojong was, however, prematurely 
crushed by the counter-revolutionary forces of both China 
and Korea under a Chinese general, Yiian Shih-k’ai. 

Historical research on this event which took place at 
a critical period of Korea’s modern history has long been 
neglected. The purpose of this paper, therefore, is to ex- 
amine the sources of Korean progressivism and the fric- 
tion between the Progressives and the Conservatives in 
Korea. The author’s attention is focused upon the goals of 
the Progressive Party, the forces which nurtured the growth 
of progressive ideas andthe nationalist movement in Korea, 
and China’s policy for reasserting its overlordship in 
Korea. Government documents of Korea, China, Japan, 
and the United States were carefully examined, and diaries 
and memoires of such key individuals as Kim Ok-kyun, 

Li Hung-chang, It6 Hirobumi, Paul von Mollendorff, and 
many others who were directly involved in the Kapsin 
chéngbydn, coup d’état of December 4, 1884 were investi- 
gated. Biographies of leading figures, newspapers and 
periodicals of both Western and Oriental languages were 
studied in order to collect accurate data. 

The investigation reveals that political and economic 
reform ideas developed when the Western Learning began 
in Korea in the seventeenth century. It caused no tangible 
results in political and economic life in Korea, but it left 
a rich mine of progressive tradition in Korea. The pro- 
gressive movement of the nineteenth century was the direct 
result of the impact of the West. While the conservative 
Min party attempted to maintain status quo vis-a-vis China 
with Chinese support, the Progressives preached political, 
economic, and social reforms in order to modernize 
Korea, remove Chinese domination, and establish complete 
independence of Korea. Li Hung-chang, who directed 
China’s foreign policy, was, on the other hand, bent on 
checking Korean progressive and nationalist movement, 
and the Min party became his instrument in re-establishing 
China’s “historic rights” in Korea. 

Japan and the United States rendered their moral and 
material support to the Progressives for various reasons. 
The Progressives, particularly Kim Ok-kyun, were fully 
aware of Japanese and American intentions in Korea. 
Whatever their intentions may have been, Kim saw more 
advantages for his cause in receiving aid from them and, 
therefore, solicited their assistance. While the United 
States refused to be directly involved in the revolutionary 
movement, Japan became the participant in the coup d’état 
of 1884. 
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The Progressives were doomed to fail from the start 
because of the staunch Confucian conservatism at home 
and bitter opposition of China which supported the Mins. 
Moreover, the Progressive Party was supported neither 
by the people nor the army. 

The failure of the Progressives and their downfall was 
due largely to Chinese military intervention which de- 
stroyed the revolutionary regime, shattering all hope for 
Korea’s modernization and independence. The establish- 
ment of Chinese “protectorate” over Korea in 1884 intensi- 
fied fear and suspicion between China and Japan which 
culminated in the Sino-Japanese War of 1894-5. Korea’s 
failure to establish its complete independence and make 
proper readjustment to meet challenges from abroad cre- 
ated numerous crises at home as well as between Japan 
and Russia. The fall of the Progressive Party also brought 
about the decline of the influence of the United States in 
Korea. China’s triumph in 1884 was not only Korea’s 
tragedy, but also the tragedy of the Far East. 

Microfilm $5.20; Xerox $18.45. 406 pages. 
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The stream of emigrants from Ireland to New Orleans 
steadily widened during the first half of the nineteenth 


century. Although emigration was continuous, the Irish 
came in three distinct stages: the “old” before 1830, then 
the “new,” and finally the famine refugees beginning in the 


late 1840’s. The “old,” members of the middle class in 
Ireland, bought their own passage on the best ships avail- 
able; in some instances they became merchants and pro- 
fessional men. The later arrivals came on the cotton 
ships returning from Liverpool; in New Orleans they re- 
placed the Negroes as skilled and unskilled workers. The 
passage of the majority of those fleeing the famine was 
paid by remittance; many of them became public burdens 
or victims of epidemics. No reasonably accurate estimate 
of the number of Irish immigrants who arrived and re- 
mained in the city is possible; in 1850, however, one of 
every five white residents there was a native of Ireland. 

The immigrants, even the earliest, formed ethnic or- 
ganizations such as militia companies, benevolent soci- 
eties, and nationalistic clubs. Leaders of the New Orleans 
Irish encouraged the sentiment expressed at the St. Pat- 
rick’s Day banquet of 1809 when orators recalled the con- 
tribution of Erin’s sons to the American Revolution and 
tied Ireland’s hope for freedom to American aid. 

The most difficult years for the Irish community were 
the 1850’s. A combination of factors--the fear induced in 
the larger community by the presence of thousands of sick 
and demoralized immigrants, the political vacuum result- 
ing from the Whig party’s demise, and the American- 
Creole struggle for control of the consolidated city--was 
the background for the rise of the Know-Nothing party in 
New Orleans. To obtain political power the Creoles used 
the Democratic Irish vote, while American leaders coun- 





tered through Know-Nothing clubs. The resulting conflict 
marked the decade as violent and, although only a few im- 
migrants were killed, the Irish began to think of them- 
selves as a persecuted minority. 

The effect of immigration on two broader areas of the 
city’s life was less sensational but perhaps more im- 
portant. The annual arrival during two decades of thous- 
ands of Irish made New Orleans a predominantly white 
city by 1850. For most of these “new” immigrants as for 
the famine refugees the local Catholic parishes were the 
most important social organizations. The Irish strongly 
influenced the tone of Catholicism there, making it more 
characteristically American. 

New Orleans in turn affected the immigrant. Economic 
opportunity awakened within him ambitions which condi- 
tions in Ireland had stifled. Because the press described 
him as Irish and not as a Fardowner, Corkonian, or from 
Kerry, he acquired a sense of Irish nationalism. Towards 
the end of the ante-bellum period the American sectional 
controversy transformed the New Orleans Irishman into 
a southerner. When Louisiana seceded from the Union he 
volunteered to defend his adopted state against invasion. 
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Conditions in early nineteenth century England were 
changing more rapidly than at any other time in history. 
This was primarily due to the new means of production, 
which were transforming the country into an industrial 
state. While this great transformation was taking place in 
the economy of the nation, political and social organization 
lagged behind. The country, which was outstripping the 
rest of the world in producing goods, was still governed in 
almost the same fashion as it had been a hundred years 
before when it had a self-sufficient agricultural economy. 

Born in 1763 in Farnham, Surrey, of peasant ancestors, 
William Cobbett absorbed the traditions and prejudices of 
pre-industrial England. Separated from other members of 
his class by his experiences and self-administered educa- 
tion, Cobbett’s attitudes toward life were still strongly 
influenced by memories of his youth. 

After returning to England in 1800 from America, 
Cobbett began a career, which was to last until his death 
in 1835, as a popular journalist. At first a reactionary 
and a supporter of Pitt’s ministry, he became disillusioned 
over the influence which commercial groups exercised in 
the government. He soon came to believe that an inter- 
locking tyranny of boroughmongers and government credi- 
tors, supported by the established church, dominated the 
royal family and ran the government for their own selfish 
benefit. The result was increasing misery for the working 
people and the curious phenomena of ever-increasing 
wealth and poverty, both occurring simultaneously. For the 
rest of his life he devoted himself to attacking this system. 
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Cobbett has frequently been called both a radical and 
a reactionary. He actually believed in employing the most 
radical means (including universal male suffrage and the 
confiscation of a large part of the national debt) to achieve 
reactionary aims. For Cobbett did not wish to advance 
toward a new society but, instead, wanted to return to the 
simple, agrarian way of life which he believed to have ex- 
isted when he was young. Cobbett desired a nation of 
small, independent yeoman farmers. The men and boys 
were to till the fields; the women and girls were to busy 
themselves in domestic tasks. Like the nation, the family 
was to be self-sufficient. In an age of machine production 
and rising living standards, his philosophy was retrograde. 
This is why he was not a greater working class leader. 

He opposed the growth of government power, yet in- 
sisted that it had an obligation to prevent people from 
starving. A strong nationalist, he wanted as little to do 
with foreigners as possible. He venerated tradition, yet 
attacked, in unmeasured terms, the royal family, the es- 
tablished church and the aristocracy. A firm believer in 
the union of all classes, he had no use for those engaged 
in trade and commerce. An advocate of the ability of men 
of humble birth, he retained a belief in a social hierarchy. 
These inconsistencies can only be understood in the light 
of his belief that England had once been a land of plenty. 
To return to it was his goal, and he attacked those who 
had abandoned this Eden for the strange new world which 
he saw around him. 

Generous when he could see oppression, Cobbett could 
be brutally insensitive when he could not. An empiricist, 
his concern was for human beings, not theories. His 
matchless invective made him heard and his defense of 
the interests of humble citizens made him feared by the 
government. Because his solutions of great problems were 
so impractical, he never wielded the influence com- 
measurable with his great ability as a propagandist. 

Microfilm $5.10; Xerox $18.00. 398 pages. 
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From 1831 to 1840 Northern public opinion was set 
firmly against the anti-slavery movement. That there was 
opposition to that movement is to be expected, even in an 
age when reform movements of all sorts flourished; but 
the widespread hostility, the intensity of that opposition 
is greater than commonly believed. I have sought to ac- 
count for the intensity of hostility toward abolitionists in. 
the Northeast and to explain why in the 1830’s Northern- 
ers rejected anti-slavery. 

Though many Americans were willing to support plans 
for abolition of slavery, plans such as those proposed by 
the colonizationists, most Americans refused to accept 
an anti-slavery program in which it was proposed that the 
free Negro remain in America. Thus even Northerners 
rejected the anti-slavery proposals of William Lloyd 
Garrison and the American Anti-Slavery Society. Race 
prejudice and certain social conditions peculiar to the 
1830’s lay behind that rejection. 





In seeking to discover Northern opinion regarding anti- 
slavery, I have surveyed many newspapers (both rural and 
urban), magazines, popular literature, plays, statements 
of leading religious figures, and statements and actions of 
political leaders of both parties. The evidence uncovered 
shows an overwhelming opposition to anti-slavery and the 
reasons stated for that opposition form a distinct pattern. 
The abolitionists were denounced for favoring racial 
amalgamation; for being the instigators of violence which 
threatened the personal safety and property of Southern- 
ers; for threatening to destroy American churches, and 
for putting their cause before obedience to the word of the 
Bible and the Constitution. Though there was anti-slavery 
feeling as early as 1750, and the anti-slavery cause was 
strong in the 1820’s, that cause never had been denounced 
by so many and never in such vitriolic terms. 

In seeking some explanation for such strong anti- 
abolitionist sentiment in the North in the 1830’s, we must 
look beyond the reasons stated at the time. Beneath the 
anti-abolitionist rhetoric, we can discern two themes 
which appear time after time; the abolitionist is a threat 
to the social order, and the abolitionist is either an alien 
or is being used by aliens who seek to destroy American 
institutions. In considering the former, we find that 
Americans of the 1830’s were especially conscious that 
this was a time when the democratic experiment was being 
put to a major test. Though aware of the contradiction 
implicit in a society’s calling itself democratic while at 
the same time permitting slavery, many Americans could 
not bring themselves to accept any program of general 
emancipation that meant their country would be perma- 
nently bi-racial. The abolitionists raised a difficult prob- 
lem at precisely a time when Americans were greatly 
concerned about their future (could the democratic experi- 
ment succeed?). In this context it was perhaps to be 
expected that the anti-slavery movement not only was re- 
jected, but that efforts were made to silence it entirely. 

In considering the abolitionist as an alien, Northern- 
ers could repudiate all aspects of the anti-slavery pro- 
gram on the grounds that it was nothing more than a plot 
to destroy the Republic. The abolitionists, associated 
with English anti-slavery men, became the victims of the 
strong nationalist sentiments so prevalent in the 1830’s; 
abolitionists were condemned as foreign conspirators, as 
subversives that American society could not afford even 
to tolerate. Microfilm $3.40; Xerox $11.95. 263 pages. 
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This thesis concerns a group of Senators whose years 
of closest association were concurrent with the Hoover 
Administration. Sometimes called the Insurgents but more 
commonly the Progressives, these terms accurately de- 
scribed the faction’s party irregularity and liberal po- 
litical orientation. Despite cohesive characteristics the 
Progressive Bloc’s membership was not entirely fixed. 
Of the score usually counted as regular or peripheral 
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members George Norris, William Borah, Robert La Fol- 
lette, Jr., Gerald Nye, Smith Brookhart, Hiram Johnson, 
Bronson Cutting and Burton Wheeler were among the more 
prominent and consistent. 

With notable exceptions the Progressives were Re- 
publicans and generally represented states where G.O.P. 
dominance made such affiliation virtually prerequisite to 
election. That these were largely Western agricultural 
states was reflected in the senators’ advocacy of farm re- 
lief as well as in an isolationist tendency then typical of 
much of the broad area. But the stereotype of the narrow 
corn belt senator breaks down upon reference to the Pro- 
gressives’ espousal of much identified with domestic 
liberalism. In general, they advocated using the state as 
an active agent in controlling the business community, 
insuring the rights of organized labor, protecting public 
resources from private exploitation and in working to 
alleviate human destitution. 

This disposition as well as a pattern of group voting is 
revealed in an examination of the Bloc’s record on sev- 
eral matters: farm relief, tariff, representative govern- 
ment, collective bargaining, public power development 
and issues directly related to the depression. Prohibition 
and isolationism are controversies wherein the Progres- 
Sive position was not easily categorized. On innumerable 
occasions, however, the Progressives assumed stands in 
striking contrast with that taken by the conservative ma- 
jorities of both established parties. 

The regular parties’ failure to provide bold, decisive 
leadership during the late twenties and early depression 
led some to hope that the predominantly Republican Pro- 
gressives would capture control of the G.O.P. or provide 
the nucleus for a new party. Superficially, this appeared 
a logical possibility, andthe G.O.P. Progressives had become 
increasingly estranged from the regular organization. But 
lack of wide support in the populous states and the inde- 
pendence which was the very hallmark of the group would 
have made this difficult. Most Republican Progressives 
had reluctantly endorsed Hoover in 1928. In 1932 none of 
the leading and more consistent members did so; several 
actively supported Roosevelt. Although backing most of 
the New Deal domestic program, many of the surviving 
Progressives later broke with that administration over 
foreign policy. 

Their resultant unpopularity may partially account for 
their relative neglect by writers and historians, but the 
group was nevertheless a significant one. An examination 
of sentiment favorable to its introduction of a political 
realignment provides insight into the political turmoil of 
the times, and the dissatisfaction of many liberals with 
both regular parties. During the Hoover period the fac- 
tion’s record is not devoid of accomplishment. Under 
Norris’s leadership an effective anti-injunction bill and 
the so-called Lame Duck Amendment were passed. Some- 
times, though affirmative action was not possible, the 
Progressives succeeded in blocking the conservative in- 
fluence. The Progressives immeasurably affected both 
major parties, stimulated an interest in current issues 
and helped prepare the way for New Deal legislation, much 
of which, in spirit and particulars, they had long advocated. 
Microfilm $4.10; Xerox $14.40. 318 pages. 
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Though it is generally known that the constitutional 
structure of the British empire underwent a dramatic 
change during the years of World War I, there exists some 
difference of opinion as to the origin of this change. Those 
who have observed the political career of Sir Robert Bor- 
den, as Prime Minister of Canada, have glimpsed a close 
parallel between his imperial policy and these important 
constitutional changes in the empire. The purpose of this 
study is to show the relationship between Borden’s evolv- 
ing view of empire and Canada’s position in it, and the 
important changes in the constitutional structure of the 
empire during the years 1911-1920. 

Borden came to power in 1911 on the strength of his 
opposition to the reciprocity agreement between Canada 
and the United States, which he had made a test of loyalty 
to the mother country during the campaign. At this stage 
of his public life his views were closely identifiable with 
those of the Tory imperialist faction of Canada. These 
views strongly persisted throughout his early years of 
office. Evidence of this fact was indicated by his concerted 
attempt in 1913 to have legislation passed involving a size- 
able contribution of Canadian money for the bolstering of 
imperial naval forces. 

With the outbreak of World War I, and the participation 
of Canada in the conflict, there can be observed a slow but 
definite change in Borden’s view of Canada’s relationship 
to Great Britain. This change of attitude, which essen- 
tially was a change from the mother-daughter concept to 
one of a system of British nations coequal with one another, 
was occasioned primarily by the great and continuing Ca- 
nadian sacrifices, in terms of men and money, in the im- 
perial war effort. 

The slowly evolving nationalist tendencies of Borden 
began to manifest themselves in the latter’s ever- 
increasing demands for a Canadian voice in the councils 
of the empire. By 1915, the Canadian Prime Minister had 
demanded greater consultation with the dominions on the 
part of the British government in the conduct of the war. 
In 1916, he created a Canadian Ministry of Overseas Forces 
which resulted in greater Canadian autonomy over its mili- 
tary forces. This was followed in 1917 by Borden’s attend- 
ance atthe meetings ofthe Imperial War Cabinet in London. 
This body closely approximated the loose organization 
Borden had envisioned which would have allowed the do- 
minions a fuller voice in the affairs of the empire. In the 
same year, Borden attended the meetings of the Imperial 
War Conference, where he advanced a resolution calling 
for a conference atthe conclusion of the war to consider 
the readjustment of constitutional relations in the empire. 

At the meetings of the Imperial War Cabinet in 1918, 
Borden began his first of many subsequent advances in 
dominion status by demanding and gaining separate do- 
minion representation at the Peace Conference. Once this 
was granted by the Supreme War Council, the Canadian 
Premier took the lead in advancing the status of the 
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dominions by demanding and gaining dominion member- 
ship on the Council of the League of Nations, dominion 
membership in the International Labor Organization, and 
the right of.the dominions to sign the Treaty of Peace 
separately from Great Britain.. Later, Borden secured the 
right of the Canadian parliament to ratify the Peace Treaty. 
His efforts in the direction of the advancement of dominion 
status culminated in gaining separate Canadian diplomatic 
representation at Washington in 1920, the same year in 
which he retired from office. 

The approach used in this dissertation is chronological. 
The sources consist primarily of Borden’s papers and 
letters, and the papers and letters of other important 
Canadian officials in Borden’s government, and official 
Canadian and British documents. 

Microfilm $3.55; Xerox $12.60. 276 pages. 


THE IMPERIAL RUSSIAN GOVERNMENT 
AND THE STOLYPIN LAND REFORM 


(Order No. 61-4845) 


George Levings Yaney, Ph.D. 
Princeton University, 1961 


Between 1906 and 1916, the Stolypin Land Reform 
achieved the consolidation of about one-tenth of the land 
belonging tothe peasants of European Russia. The develop- 
ment of the administrative organization which carried 
this out constitutes an important chapter in the Russian 





government’s historical evolution. At the same time, it 
provides the basis for a case study in the organization and 
operation of absolutist government in general. The Reform 
was typically absolutist. Essentially, the government’s 
executive organization was effecting a radical change in 
its people’s social and economic order without their prior 
agreement. 

The study is based entirely on materials available in 
the United States, chiefly the Imperial government’s pub- 
lished journals, contemporary monographs, and memoir 
accounts. The lack of actual administrative records pre- 
cluded any exhaustive study of the Reform’s organization. 
Nevertheless, it has been possible to make some determi- 
nation of the original purposes of the Reform’s enactors 
and the extent to which these purposes were actually 
achieved. The evidence indicates that the Reform organ- 
ization’s actual operation was more instrumental in de- 
termining its policies, and even its purposes, than were 
the intentions of its founders. Moreover, an analysis of 
the government’s executive structure in 1906 provides 
some basis for assessing the organizational significance 
of the Reform’s success. From this point of view, the 
Reform represents the first Russia-wide executive opera- 
tion that the tsarist government ever carried out through 
its own local organs that was controlled administratively 
in St. Petersburg. There are some indications that this 
foreshadowed the emergence of an orderly centralized ad- 
ministration under the tsarist regime that might have been 
able to carry forward Russia’s modernization in a rela- 
tively humane fashion. 

Microfilm $3.80; Xerox $13.50. 296 pages. 
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Traditional newspaper readership surveys provide in- 
formation of limited value in guiding editorial decisions. 
A need for measurement of the intensity of newspaper 
content preferences has been recognized. This investiga- 
tion explores possible methods of amalgamating individual 
judgments of newspaper content preference into a group 
preference scale which reasonably reflects the direction 
and intensity of such choices. 

The study design was formulated in terms of the fol- 
lowing variables: 


1) Preference (individual and group) for categories of 
newspaper content; 


2) Perceived performance of the newspaper in each 
category; 


3) General satisfaction with the newspaper. 


Individual preference judgments were obtained by present- 





ing the respondent with ten categories of newspaper con- 
tent in paired comparisons; a graphic rating scale method 
was also used. Perceived performance ratings were ob- 
tained on a seven-place scale from “very poor” to “very 
good.” General satisfaction with the newspaper was ob- 
tained on a six-item scale of questions developed through 
scalogram analysis. Data were collected from a sample 
survey of 287 adults (141 men, 146 women) in San Fran- 
cisco and Menlo Park, California. 

A preliminary objective of the analysis of data was the 
construction of a group preference scale of intensity of 
preference for categories of newspaper content. Results 
of application of three alternative scaling models were 
compared: 


1) Thurstone model for paired comparisons, Case V; 


2) a monotone model for paired comparisons (linear 
programming solution;) 


3) a graphic rating scale. 


Hypotheses of the study were developed to test assump- 
tions of a theory of consumer satisfaction with multi- 
component offerings of the mass media of communication. 
General satisfaction with the offering is assumed to be a 
function of two interacting forces: the individual’s basic 
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preference structure for the set of content categories, 
and the individual’s evaluation of the relative performance 
of the alternative in presenting each category. 

Results of the scaling operations and tests of hypothe- 
ses indicate the following conclusions: 

1) Two methods of constructing, from paired compari- 
sons data, an interval scale of newspaper content prefer- 
ence have been found to yield substantially equivalent 
numerical results. Scale values derived from both models 
satisfy criteria of individual and group consistency of 
judgment. Evaluation of the relative merits of these 
models should be based upon further validation in predic- 
tive situations designed to test the appropriateness of the 
assumed psychological process of preference. 

2) Among findings of methodological interest, a paired 
comparisons protocol of ten objects (45 judgments) has 
been successfully administered under field conditions to 
a majority of a heterogeneous sample. Graphic ratings 
of preference for the content categories agree substan- 
tially with the orderings derived from paired comparisons 
choices, supporting the assumption of a linear continuum 
underlying the paired comparisons judgments of prefer- 
ence. Perceived performance ratings computed by the 
method of successive intervals produce results sufficiently 
at variance with a simple scoring method to warrant fur- 
ther investigation. 

3) In proposing a theory of reader satisfaction, the null 
hypothesis that perceived performance ratings are not re- 
lated to general satisfaction level is rejected. The null 
hypothesis that intensity of newspaper content preference 
does not affect the relationship between perceived per- 
formance ratings and general satisfaction level cannot be 
rejected. Differences are observed in the content prefer- 
ence structures of the two newspaper audiences when 
divided by sex, and by general satisfaction level. 

Suggestions for further development of a theory of con- 
sumer satisfaction with a multi-component offering are 
offered. Possible application of an additive utility hypothe- 
sis is discussed. 

Microfilm $2.75; Xerox $5.00. 98 pages. 
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Nathaniel Patten, Jr., a well-educated, puritanic native 
of Roxbury, Massachusetts, issued a newspaper prospec- 
tus in the legendary Boon’s Lick country of Central Mis- 
souri on February 11, 1819, preparatory to establishing 
the Missouri Intelligencer and Boon’s Lick Advertiser. 

By the time the newspaper appeared, April 23, 1819, 
Patten had taken a partner, Benjamin Holliday, who re- 
tained some interest in the publication until the summer 








of 1822, when Patten took another partner, John T. Cleve- 
land, for two years. He added only one other editor, 
John Wilson, and for only a twelve-month period, in 
1827-1828. Thus Patten was connected with, or owned the 
Intelligencer outright, for more than sixteen years, at 2 
time in American history when a majority of newspapers 
were expiring within two years of their founding. Patten 
sold the publication on December 5, 1835. 

The Intelligencer is significant for it was the first 
newspaper west of St. Louis, the first country newspaper 
in Missouri and the first newspaper north of the Missouri 
River. Patten, a remarkable editor for the period, brought 
impartial journalism to Central Missouri at a time 
when the country as a whole was engaging in highly parti- 
san newspapering. He opened the Intelligencer’s columns 
to all sides of political questions, and asked for contribu- 
tions from the creative talent in Boon’s Lick. The result 
was notable local poems and stories of Santa Fe expedi- 
tions, Indian sacrifices, and hunters and boatmen, and 
essays on the manners and morals of Missouri society. 

Patten became pro-Whig, anti-Jackson in politics in 
1827, when a Jacksonian press, headed by James H. Birch, 
was set up to fight him in Fayette, where he had moved 
the Intelligencer in 1826. Patten opposed this newspaper, 
the Western Monitor, with all his energy until 1830, when 
he took his Intelligencer to Columbia, where it remained 
until he sold it to James S. Rollins and other Whigs in 
1835. 

Patten worked hard at making the Intelligencer attrac- 
tive. He was progressive in his attitude toward timeliness 
in news and often printed stories of events the same day 
they occurred, or issued “extras” when the occasion de- 
manded. He was ahead of his day in encouraging adver- 
tisers to change their advertising copy frequently, and 
often broke across column rules to run multi-column ad- 
vertisements. He conceived of the Intelligencer as a 
kind of liberal arts educational institution and the con- 
science of Boon’s Lick in matters of conduct and morals. 

Continually plagued with sickness and bad luck, Patten 
was endowed with an unusual amount of fortitude and 
tenacity--attributes which helped him to overcome or en- 
dure the difficulties and frustrations of producing a news- 
paper more than one hundred and fifty miles from St. Louis, 
the nearest supply center. His problems were multiplied 
by the fact that the Intelligencer never had a circulation 
of more than 400. Many who did subscribe, or who ran 
advertisements, refused to pay their bills, which made the 
business a marginal one at best. The fact that the Intel- 
ligencer was able to subsist at all, is a tribute to Patten’s 
resourcefulness and enterprise. 

At the time he disposed of the Intelligencer in 1835, 
Patten was the best known newspaper man in Missouri. 
He was the senior publisher in point of time, and was re- 
spected by friend and foe alike. Patten had brought im- 
partiality and integrity to Missouri journalism when it 
was needed most--in the formative period of statehood. 
After selling the Intelligencer in 1835, Patten soon estab- 
lished another newspaper, the Clarion, at St. Charles, in 
September, 1836. His ill health continued, however, and 
he died on November 24, 1837, at the age of forty-five. 

Microfilm $5.20; Xerox $18.25. 405 pages. 
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This dissertation, Paul’s Way, is a novel, the action of 
which occurs during the period extending from December 
1945 through November 1946. The main settings for the 
action are: a troop ship crossing the Atlantic, a town in 
Belgium, and Heidenheim, a town in southern Germany. 
The major characters are Paul Ross and Stephen Minot, 
American soldiers, and Professor Bennewitz, his daughter 
Kaethe, and Gerde Metzger, Germans. Minor characters 
include Hatfield, Babb and Frenchy, who are American 
soldiers, and Gerde’s Aunt Ilse and Uncle Martin, Frau 
Schimmel, Herr and Frau Zohn, Goldman and his son 
Mendel, all Germans. 

The novel, which for the most part proceeds chrono- 
logically, attempts to examine the development in sensi- 
bility and self-awareness of the major character, Paul 
Ross, through his exposure to a variety of meaningful 
settings and his participation in a tightening web of per- 
sonal relationships, some of which levy conflicting demands 
upon his sympathies. Throughout the novel an attempt is 
made to juxtapose the past and the present, both by the 
use of objects, usually buildings, enduring from a remote 
past, and by an emphasis on the present and continuing 
effects of past actions, either collective or individual, and 
it is through this device that the central theme, which is 
the continuous incorporation of all experience into person- 
ality, emerges. 

Microfilm $6.45; Xerox $22.95. 508 pages. 
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Restoration England achieved a genuine native dramma 
per musica -- that is, a drama through, or by means of, 
music. The total achievement is but a handful of musical 





dramas in a variety of forms: Cupid and Death, Psyche, 
Venus and Adonis, Dido and Aeneas, and King Arthur. 











These works engaged the talents of the best writers and 
composers of the later seventeenth century: Shirley, 
Shadwell, Dryden, Locke, Blow, and Purcell; and they 
produced these works in fewer than forty years, ina 
period of great critical and artistic confusion, an artistic 
productivity all the more remarkable because it occurred 
without support or encouragement from the court or gentry. 
One of these works is an acknowledged masterpiece, and 
the others with sympathetic and understanding production 
are still capable of effective performance. 

This study demonstrates the validity of English 
dramma per musica by examining its roots, the influence 
that shaped it, its form, and the reasons for its decline. 
It assumes that all art is artifice, that all kinds of drama 
have their own conventions. It further assumes that 
dramma per musica is a true art form, having its own 











integrity and impact. It demonstrates that musical dec- 
lamation is valid in drama, and that it has an ancient and 
intimate relation to the drama. 

English musical drama is the result of the weaving to- 
gether of many strands of influence, a process of slow 
accretion and metamorphosis. That D’Avenant introduced 
musical declamation and moveable scenery to the public 
stage is unquestioned, but that he intended to introduce 
Italian opera is demonstrably false. The particular mode 
of English dramma per musica exemplified by Psyche or 
King Arthur was the result of several factors affecting the 
Restoration theater: the government’s patenting of the- 
aters; the theatrical monopoly of D’Avenant and Killigrew; 
the shallow and foppish audiences; the repertory system; 
the lack of stable financial support; the structure of the 
Restoration stage; the lack of English dramatic singers; 
and the demand for baroque spectacle by a society em- 
barking on mercantilism. The usual reasons given -- ab- 
sence of composers and librettists -- are not convincing. 

Because of the masque tradition, the nature of Caro- 
linian drama, and the audiences’ taste for non-dramatic 
spectacle, public theaters, without the resources of the 
royal treasury, were forced to assume responsibility for 
the “king game” abdicated by Charles II. With scenes and 
machines theater managers sought to lure audiences who, 
in turn, demanded more expensive entertainment. Acting 
companies could not afford to omit their actors from any 
production, and therefore any musical drama in the public 
theater had to include speaking parts wholly aside from the 
sung roles. The theaters did not have the resources to 
continue producing such lavish entertainments as Diocle- 
sian, The Fairy Queen, and The World in the Moon, but — 
they lacked the singer-actors who could present more 
simply staged but more dramatically effective musical 
dramas on the order of Cupid and Death, Venus and Adonis, 
and Dido and Aeneas. By 1700 London theaters were in 
such financial and artistic trouble that Italian opera filled 
the theatrical vacuum without a struggle. 
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“Dramatick opera” is as typical of Restoration drama 
as heroic tragedy or the comedy of manners. And if Res- 
toration theater is to be fully understood, dramma per 
musica can no longer be relegated to a footnote or a chap- 
ter on scenes and machines, for the English came closer 
than their continental contemporaries to developing a gen- 
uine drama “through music.” Dido and Aeneas was not a 
lucky freak, to be disassociated from its age. It was the 
culmination of those traditions and influence traced in this 
study. Microfilm $5.35; Xerox $18.90. 417 pages. 
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Emphasis on biography, source studies, and the estab- 
lishing of a definitive canon has resulted in a dearth of 
book-length critical studies on Goldsmith in the first half 
of this century. The purpose of this dissertation is to ex- 
amine selected works known to be by Goldsmith in order 
to demonstrate his creative artistry and restore him to 
the first rank of eighteenth-century writers. 

Goldsmith’s prose is characterized by ease and econ- 
omy, by a reliance on compound sentence structure, by 
relatively short sentences, and by a preference for the 
familiar word. The readability of his prose causes, how- 
ever, many readers to skim over his subtle satire depend 
ent primarily on verbal irony. The amiable tone of much 
of his prose stems from his use of the rhetorical device 
of pseudo-concession. His mastery of prose rhythms and 
paragraphing is demonstrated by “A City Nightpiece.” 
Cited by Forster as a projection of Goldsmith’s personal 
sentimental attitudes, this essay is actually a masterpiece 
of rhetoric designed to promote the cause of charity for 
the Magdalen Hospital for reformed prostitutes. 

The Citizen of the World is in part a burlesque of the 
fad for Oriental culture, and the use of verbal irony and 
the use of editorial footnotes in undermining Altangi’s 
“maxim morality” represent Goldsmith’s attack on the 
pride of rationalism. In other letters Goldsmith ridicules 
British jingoism of the late 1750’s, a jingoism attempting 
to justify the continuation of the Seven Years War. His 
treatment of the Man in Black exposes the inadequacy of 
“universal benevolence” both as a philosophical and as a 
practical attitude. Never really understood by critics 
before, Goldsmith’s theory of humor serves a mirror func- 
tion and embodied in Beau Tibbs mocks the corruption of 
taste by a decadent aristocracy in whom manners are di- 
vorced from morals. In The Life of Richard Nash this 
satire of genteel manners continues, and the intention stated 
in the “Preface” of writing neutral, objective biography is 
belied by the not always so subtle satire in the text. 

That Goldsmith disliked the panegyric rendering of 
character, that by 1763 he was a proven master of prose 
satire, and that many of Dr. Primrose’s attitudes are rid- 
iculed in earlier works, led to the not altogether novel 
thesis that The Vicar of Wakefield is a satire of clerical 

















complacency, a comic portrayal of the fallibility of human 
nature based on the theme that men’s manners often 
depend on their fortunes, and a burlesque in literary form 
of trite fiction and perhaps of “weeping” stage comedy. 

A study of verbal irony in the last half of the work proves 
conclusively that The Vicar is satire sustained to the very 
end. 

Goldsmith thought of serious poetry as the art of per- 
suasion, and The Traveller and The Deserted Village are 
best explained in terms of rhetorical function rather than 
biographically as the projection into poetry of Goldsmith’s 
personal sentimental emotions. His forte is comic satire, 
however; and had Retaliation been completed, it would 
have been one of the great achievements of eighteenth- 
century literature. 

Because critics have labeled Goldsmith an “amuser” 
or a sentimental writer and thereby lost sight of his moral 
objectives and of his concept of the writer as a “monitor” 
of his age, they have misinterpreted his works badly. If 
we place Swift on one pole of the spectrum of satire and 
Goldsmith on the other, we will have a much better grasp 
of the range of English satire. Goldsmith is second only 
to Chaucer in the art of amiable satire. 

Microfilm $3.45; Xerox $11.95. 265 pages. 
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French Cuffs and Roman Collar contains seven short 
stories, plus an epilogue, which take place in one of the 
deaneries of a small Midwestern Roman Catholic diocese. 
The characters are clerics and nuns who engage in spir- 
itual and parochial conflicts. 

The point of view, except in the epilogue, is narrow in 
most of the stories in order to depict the world as each 
of the characters sees it. However, another dimension is 
attempted through the use of irony and by a careful selec- 
tion of detail. As a result of the added dimension, one 
very imprudent character, not yet ordained in “Summer 
Seminarian” but newly ordained in “Dear Mother,” is the 
subject of humorous stories; the complications which 
arise, however, border on tragedy as he views them. 

In “Dear Mother” the epistolary form is used; this has 
been somewhat prepared for in the first story by the use 
of two letters. In only one other story, “Stillwater,” does 
the method of narration vary. Here the main character, 

a new pastor, listens to four versions of past incidents as 
they are related by members of his new parish. 

To some degree, “Stillwater” reflects the problem of 
decision which plays a part in most of the stories: how 
much do circumstance and accident and deceit prevent one 
from performing his duties properly? In most cases the 
characters are responsible for their own predicaments. 
Their motives for acting or not acting result from impru- 
dence, selfishness, or vanity. In the title story Father 
Noonan is much more concerned with pleasant living than 
with personal involvement with his parishioners’ problems. 
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In “Home Visit” a nun, by focusing too much upon herself, 
almost fails to meet a test which offers an opportunity for 
her spiritual growth. A more tragic story, “Mother 
Marian,” involves a former Mother General of a religious 
community, who now relives a few tragic moments for 
which she has been responsible. “Dearly Beloved” deals 
with an elderly pastor who is more than reluctant to admit 
that he is no longer a competent shepherd. 

Each story is meant to be gauged by its own merits; 
but, to give unity to the collection, characters from one 
story appear or are alluded to in others. The superior of 
the Diocese of Kingston, Bishop Christopher Mann, while 
frequently referred to throughout the collection, appears 
only in the final stories. If there is a concrete ideal 
against which the characters might be judged, it is Bishop 
Mann. In the epilogue, which is substantially a eulogy de- 
livered at the funeral of the Bishop, all the main charac- 
ters assemble and comment to themselves upon the life 
and philosophy there extolled. By their remarks many of 
the characters reveal whether the conflicts which have 
taken place during the past two years have had a meaning- 
ful and lasting effect. 

If some of the characters fail to meet the high stand- 
ards of their calling, they fail, not because the standards 
are too high or the situation impossible, but perhaps be- 
cause their vision has been blurred by the world. 

Microfilm $3.30; Xerox $11.50. 253 pages. 
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This study has been undertaken with a two-fold purpose. 
On the one hand it aims at an evaluation of the contribu- 
tions made by religion, superstition and literary heritage 
to the development of the ghost on the English Renaissance 
stage. On the other hand it is to bring together and analyze 
all plays written in the vernacular which present ghosts on 
the stage and were produced between the opening of the 
public theaters in 1576 and their closing in 1642. 

To attain these objects Chapter I concerns itself with 
a fairly detailed discussion of the relevant works by prom- 
inent protestant, catholic and skeptic writers of approxi- 
mately the last quarter of the sixteenth century. Ludwig 
Lavater and King James I are representative of the prot- 
estant point of view. The catholic attitude has been most 
authoritatively stated by Pierre Le Loyer and supported by 
Father Noel Taillepied. The only skeptic who dared speak 
up was Reginald Scot. These five authors have served as 
my “authorities” in the attempt to evaluate the contribu- 
tions made by contemporary religious or skeptical beliefs 
to the shaping of the drama ghost. A survey of the period’s 
popular superstitions has led to the realization that super- 
stition and religion, far from being mutually exclusive, 
show many affinities which are clearly mirrored in the 
behavior and characteristics of the stage ghost. 

Chapter II begins with a survey of the European dra- 





matic inheritance of the English Renaissance stage ghost. 
It finds the ghost’s ancestors in two different fields. On 
the one hand Greek and Senecan drama ghosts set the pat- 
terns and the latter, especially, contributed to various 
aspects presented by the English Renaissance stage ghost. 
On the other hand the ‘complaint” ghosts of Italian and 
native poetry as well as influence developing from the 
supernatural aspects of the early English drama played 
their part in the forming of the stage ghost. The chapter 
then switches to an examination of the Renaissance dram- 
atist’s technical problems in connection with the presen- 
tation of the ghost on stage. It then turns to the ghost’s 
functional and psychological importance and influence. Its 
functional duties help the dramatist to shape the structure 
of his plot and to enrich his play with spectacle. The 
ghost’s psychological importance directly determines the 
development of the action. At this point in the discussion 
the center of this study is reached. For my main asser- 
tion is that the most essential contribution which a ghost 
makes to its play lies in its psychological importance. By 
means of its influence on the human protagonist the ghost 
influences through its psychological impact the behavior 
and deeds of the ghost-seer. It thus acts as a catalyst 
which sets in motion the development of the action and 
thus affects the inner logic of the play. 

Chapters III and IV apply the theoretical findings to 
analyses of the forty-four extant plays which bring ghosts 
on the stage in one form or another, and discuss in detail 
the contributions made by these ghosts. The play discus- 
sions reveal the existence of various types of ghosts and 
the fact that their popularity as dramatis personae fluc- 
tuated. It was at its height between approximately the 
mid-1580’s and 1605 or thereabouts. The play analyses 
also show--as might have been expected--that the range 
in quality of the ghosts and plays with ghosts as a whole 
varies greatly. Mediocrity is the rule, and there are 
some very poor ghost plays. But these are more than 
offset by such plays as Hamlet and Macbeth, the two su- 
preme contributions to the ghost as a dramatis persona 
on the English popular Renaissance stage. 

Microfilm $3.45; Xerox $12.15. 267 pages. 
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Disraeli’s thought and novels are permeated with a 
sense of the past, and it is with his particular interpreta- 
tion of the past that this study deals. Although Disraeli’s 
concept of the past and of organic civilization has certain 
refinements unique to Disraeli, there was an entire group 
(but by no means a school) of Victorians who shared es- 
sentially the same view -- albeit that view was a minority 
one in Victorian culture. Disraeli’s particular emphasis 
in the area of history lies in the sphere of religion. The 
great principles by which mankind must be moved can be 
discovered only by man’s understanding and heeding the 
Law which Disraeli sees in the Hebraeo-Christian Church. 
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Societal organization and political structure, although of 
tremendous importance in any hierarchical patterning of 
society, are at all times considered secular appendages of 
the Church; i.e., they are controlled ultimately by the Law 
as interpreted by the Church. 

The Young England trilogy delivers in fictionalized form 
the credo of the Young England movement: Coningsby 
deals primarily with the nature of political parties; Sybil 
with the condition of the people; and Tancred with the re- 
medial role of the Church. Further, these thematic areas 
are oriented within a medieval framework. Young England 
was concerned with man’s moral state and physical well- 
being rather than with his political or economic freedoms. 
The ideas of Coleridge, Burke, and Carlyle infused the 
group. Society was a dynamic, spiritual organism and not 
an amoral mechanical jungle in which man’s only duty to 
his fellow man was based on cash payment. Fundamen- 
tally, Young England and Disraeli had an abiding faith in 
the philosophy of Toryism. Disraeli presents the ideolog- 
ical foundation for his Young England group in Coningsby. 
In this sense Coningsby is a novel of theory. In Sybil the 
theory is put into practice -- and is not successful. Con- 
ingsby and Egremont come to realize the validity of the 
providential view of history. They come to accept the idea 
of becoming in the sweep of history. They come to tran- 
scend the dominant ethics of their time and social class 
and move to a Burkean reliance on the great principles of 
the past. Disraeli brings his heroes to the medievally 
oriented position of Young England. They respond to the 
efficacy of the hero, that individual who can pierce into 
the realm of Kant’s noumena. And for Disraeli, the heart 
of noumena beats in the medieval past. The hierarchical 
societal arrangement of the Middle Ages is seen to be 
superior to both the Old Toryism’s status quo and the 
Utilitarians’ greatest good philosophy. The Church of the 
Middle Ages, with Disraeli’s Hebraic ramifications, is 
accepted by Coningsby and Egremont, although the two 
novels dwell upon the social and political rather than the 
religious area of life. 

In Coningsby and Sybil the disciples of the Young Eng- 
land movement come to see that there are no great prin- 
ciples guiding English life. Through a learning process, 
they come to realize the validity of the medieval position 
and they attempt to implement the best of it in their own 
age. In Tancred, Disraeli shifts the focus from politics 
to religion. The possibility of a political solution to Eng- 
land’s great ills has reached an impasse for the proponents 
of Young England are in the minority. Thus the author has 
Tancred move to an area greater than politics, an area 
which must include politics. Tancred goes to Palestine to 
seek the answer to the great Asian mystery, an answer 
which solidifies the basis of Disraeli’s views of the 
Hebraeo-Christian Progress and the organic nature of 
society. Microfilm $3.65; Xerox $12.85. 284 pages. 
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The purpose of this study is to show the ways in which 
the novels of Thackeray were affected by serial publica- 
tion. Serialization was not merely an important mode of 
getting nineteenth-century novels before the public; it 
also helped to shape the structure, length, and content of 
the novel. Novelists who presented their works piece- 
meal to the public responded to the pressures of serial- 
ization in varying degrees; and on writers of a certain 
temperament, like Thackeray, serialization had its most 
marked effects. 

The first two chapters of the present study deal with 
serial fiction in England before the nineteenth century and 
trace its rather crude beginnings as reprints of already 
published novels to its full development in “true” serials. 
The “true” serial is described as a novel which is pub- 
lished piecemeal while being written by the novelist. In 
the nineteenth century there were many serial novelists 
publishing their works both in part issues and in period- 
icals, but Thackeray and Dickens were the only major 
novelists who consistently wrote in instalments. 

With the exception of The History of Henry Esmond, 
all of Thackeray’s novels were serialized as they orig- 
inally appeared. The major works, Vanity Fair, The His- 
tory of Pendennis, The Newcomes, and The Virginians, 
came out in separate monthly part issues, while the other 
novels were published as serials in Fraser’s Magazine 
or The Cornhill Magazine. 

Each monthly part consisted of approximately four 
chapters of thirty-two pages of print, two plates, and sev- 
eral pages of advertisements. Thackeray’s novels were 
issued in yellow wrappers and sold for a shilling a number. 
The last issue was usually a double number (two parts in 
one) selling for two shillings, having approximately fifty- 
one pages of print, four plates, and ten pages of adver- 
tisements. 

Six chapters of this study deal with the characteristics 
of the serial and trace their appearance in each of the 
novels of Thackeray--from Catherine (1839-40) to the un- 
finished Denis Duval, published posthumously in 1864. 

Because of serialization Thackeray’s novels lack the 
careful construction of works planned and written as com- 
plete entities. In addition, rapid composition led to errors 
and inconsistencies, to over-emphasis within the small 
units, to repetition and recapitulation. Although a serialist 
like Thackeray might try to keep in mind the total design 
and purpose, he was continually forced to think in terms 
of the immediate instalment which had to make a strong 
impression on the monthly reader. 

The larger segments of the novel tended, therefore, to 
be sacrificed to the smaller so that minor incidents tended 
to proliferate, the characters also multiplied, and the 
effect of the whole was sacrificed to the effect of the parts. 
The monthly issue with its specific number of pages, nu- 
merous incidents, a beginning, and a climax or resting 
place became often a complete unit in itself and some- 
times even failed to contribute to the effect of the whole 
novel. 

What Thackeray could do with a novel that was not 
published serially is illustrated by a brief examination of 
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The History of Henry Esmond, which appeared in three 
volumes in October, 1852. Thackeray’s best-organized 
and most perfect novel in form and style, it is free of 
nearly all the qualities marking a serial work. Yet Henry 
Esmond failed to bring the author the kind of immediate 
success he wanted. This disappointment, coupled with a 
growing need for more money, caused his return to the 
lucrative serial mode for his last novels. 

Microfilm $3.55; Xerox $12.40. 275 pages. 
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Jean-Jacques Rousseau’s sentimental novel, La Nou- 
velle Héloise, is a work of immense historical importance. 
Seventy-two editions in French appeared between 1761, the 
year of its first publication, and 1800. As a landmark in 
the romantic movement, it was unquestionably one of the 
most germinal books of the eighteenth century. Rousseau’s 
effusively sentimental hero, Saint-Preux, was the spiritual 
parent of Goethe’s Werther, Chateaubriand’s Réné, Byron’s 
Manfred, and countless other romantic fictions. The novel, 
moreover, had considerable influence upon the taste and 
morality of the eighteenth century reading public and cre- 
ated for Rousseau a place beside Voltaire as a director of 
European thought. 

The first English translation of La Nouvelle Héloise, 
by William Kenrick, appeared in 1761, shortly after the 
publication of the original, and although it was reprinted 
several times up to 1810, copies of this translation are 
now extremely rare in the United States. This early Eng- 
lish version is absurdly stilted and thus very little suited 
to convey the quality of Rousseau’s prose, which, except 
for certain artificialities imposed by the epistolary method 
of the novel, is simple and rhythmical. The present trans- 
lation attempts not only to be literally exact but also to 
convey to the reader the distinctive flavor of Rousseau’s 
style. 

The translator has also abridged the novel, cutting it 
from its original length of about 315,000 words to approx- 
imately 180,000. The justification for this abridgment is 
as follows: 








Like many eighteenth century novelists, Rousseau had 
the habit of interrupting his story with digressions on var- 
ious topics, most of which are merely repetitious, have 
but a tenuous connection to the plot or the characteriza- 
tions, and serve only to impede the progress of the book. 
In the case of Rousseau, however, unlike that of many of 
his contemporary novelists, a great part of these digres- 
sions are to be found in essence, sometimes in almost the 
same form, in such works as the Confessions, Emile, the 
Discourses, and the Social Contract, all of which are 
readily available to any reader in good, modern transla- 
tions. These digressions are therefore abridged in the 














present translation of La Nouvelle Héloise, the subjects 

of them being listed in an appendix. The intention of the 
translator was to present Rousseau’s work chiefly as a 
novel, not completely pared of its eighteenth century ap- 
pendages but enough so to suit the tastes of the modern 
reader, who undoubtedly would find the book unnecessarily 
protracted. 

The present translation is prefaced by an historical 
and critical commentary, consisting of the following ma- 
terial: a brief history of the French and English editions; 
a summary of the plot; a biographical investigation of the 
circumstances surrounding the composition of the novel; 
a brief sketch of the literary influences upon Rousseau 
and of those which he subsequently had upon later senti- 
mental novelists; and an analysis of the distinctive quality 
of Rousseau’s sentimentalism in La Nouvelle Héloise, in 
an attempt to understand why sentimentalism caught on 
so rapidly and so securely after the publication of the 
novel. In this last part of the commentary, the translator 
has observed Rousseau’s peculiar treatment of the sen- 
timents, noting the particular quality of sublimity which 
he gave to them and which thus strengthened their position 
in the “age of reason” as a source of personal enjoyment 
that would eventually undermine the traditionally accepted 
sources and lead to the romanticism of the nineteenth 
century. Finally, to this historical and critical commen- 
tary, the translator has added a note on the method of the 
present translation, including an analysis of Rousseau’s 
style. Microfilm $9.10; Xerox $32.40. 719 pages. 
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Bishop Henry King was a representative seventeenth- 
century poet whose strength lay in his ability to employ 
certain literary genres conventionally, yet with skill and 
often with originality. He is known primarily as the author 
of “The Exequy,” the great funeral elegy for his wife; but 
a study of his amoretti, his compliments and encomia, and 
his public and personal elegies, proves King to have been 
much more than the poet of one poem. Except for his 
Civil War elegies, King’s poetic work is presented in this 
dissertation by means of close textual analysis. 

King’s main purposes in his poems were compliment 
and meditation. Agentleman-scholar whose social position 
and artistic taste made him peculiarly alive to the ste- 
rility of much complimentary verse, he was also an An- 
glican preacher who never forgot his vocation. For the 
most part, King’s best poems are those in which he united 
compliment and meditation, poems in which the cultivated 
man of the world joined the stern, melancholy moralist. 

King’s less ambitious amatory lyrics illustrate two 
forces in his style: his liking for the ingenious, the “con- 
ceited,” and the paradoxical; and his leaning toward the 
plain, the graceful, and the musical. Here we can find 
witty disillusionment reminiscent of Donne, simpler, more 
song-like resignation, and also shrewd, happy tolerance 
expressed in a style indebted to both Donne and Jonson. 

Although in his compliments to the royal family King 
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could write uninspired verse, one of these partisan eulo- 
gies, his poem on the birth of the prince who was to be- 
come Charles II, far excels most compliments of this sort. 
As one might expect, the poet’s praise is directed much 
more to Charles I than to his infant son, and by the end of 
the poem King has created a strongly partisan work of art 
which in its loyal optimism can stand as a preface to the 
disaster which later fell upon King’s monarch. 

King’s two elegies for Charles I are part of a large 
body of verse commemorating the execution of 1649. The 
longer of his two tributes resembes the other elegies in 
its use of Biblical analogies to present Charles as the best 
of rulers and as a type of Christ. But this poem is more 
powerful than any of the other elegies on the subject. In 
its polemic account of certain events of the Civil Wars, in 
its virulent attack upon the Long Parliament, and in the 
skillfully satiric couplet King employs, this poem is an 
impressive contribution to the Caroline martyrology. After 
the Restoration Bishop King had a hand in the establish- 
ment of Charles’ Day, January 30th. His 1664 sermon on 
that anniversary echoes the longer of his two elegies for 
Charles. 

Henry King was more at home in the privacy of such 
subjective poems as “The Surrender,” “The Departure,” 
“The Legacy,” and “An Acknowledgment.” “The Legacy” 
is an affectionate, witty poem in which a husband bequeaths 
his wife a piece of advice that turns out to be more com- 
plex than it at first appears. “An Acknowledgment” is a 
profound, “metaphysical” poem which succeeds mainly 
because of its balance of the graceful and the grim, the 
social and the cosmic. 

In “The Exequy,” his finest poem and one of the finest 
elegies of the seventeenth century, King managed to achieve 
several purposes. The poem is a funeral speech and lam- 
entation; a husband’s intimate revelation of love; a courtly 
compliment; a meditation on vicissitude and, by implica- 
tion, a lesson in self-control. 

Microfilm $3.55; Xerox $12.60. 276 pages. 
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The possibility in the 1850’s of unearthing a fortune in 
the newly. discovered gold mines of California lured from 
every section of the country thousands of men whose edu- 
cational and intellectual backgrounds differed as widely as 
did their geographical ties. Initially the frenzied quest for 
ore shut out all other thoughts, but as the gold fever abated, 
these youthful Argonauts developed an intense interest in 
drama and literature. The record of this San Francisco 
literary renaissance appears in the Golden Era, a weekly 
literary journal founded December 19, 1852, by 
Rollin M. Daggett and J. Macdonough Foard, two youthful 
ex-miners who encouraged their fellow miners to write 








about their travels to California and about their experi- 
ences in the diggings. This study (1) describes the pro- 
duction and circulation methods adopted by Daggett and 
Foard to enable the Golden Era to survive while rival 
papers died for lack of funds and classifies both original 
and “selected” items in the Golden Era from December 
19, 1852, to April 15, 1860, when the founding editors sold 
the paper, and (2) it evaluates the contents of the Golden 
Era in relationship to national literary types, trends, and 
areas of interest. 

Part I briefly describes the setting in which the Golden 
Era began. Part II covers the quarto period, which ended 
September 16, 1855, when the income from the 5,000 sub- 
scribers enabled Daggett and Foard to enlarge the Era to 
eight 21 x 28 inch pages. Part Ili takes the Golden Era up 
to April 15, 1860, when Daggett and Foard sold it. The 
relationship of the contents of the Golden Era to national 
literary currents is woven throughout the several chapters 
and then summarized and evaluated in Part IV. Appen- 
dices include typical selections and an index of contrib- 
utors. 

Daggett and Foard published the Golden Era to provide 
an outlet for California writers, whose poems, essays, 
travel and historical accounts, stories, and reports of 
local mining conditions were frequently critically eval- 
uated and always preferred over the “selected” material 
used to fill out the Era’s columns, which also included 
drama reviews, summaries of news, editorials, market 
reports, and advertisements. Early issues of the Golden 
Era relied heavily on material clipped from other jour- 
nals, but gradually the Era attracted local writers so that 
after a few months it contained largely original material 
written in and about the West. During the first few years 
these original selections drew heavily from local events 
and people, with especial attention to the miners, and here 
Western local color began. By 1860, the Golden Era had 
changed from a journal especially devoted to the local 
color of the miners to one featuring pale Western copies 
of Eastern sentimental romances. The local color begun 
in the Golden Era, though, was continued by Mark Twain, 
Bret Harte, and other writers whose Western local color 
eventually overshadowed the effete sentimental romance. 

Microfilm $5.45; Xerox $19.35. 428 pages. 
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The purpose of this study is to bring together Pope’s 
critical comments, which are scattered throughout his 
essays, poems, letters, conversations with Joseph Spence, 
and his editions of Homer and Shakespeare, and to show 
that these comments stem from consistent and unified 
aesthetic principles. Pope, as a practical literary crafts- 
man, was able to incorporate into his own aesthetic the 
often-conflicting literary beliefs of his predecessors and 
contemporaries; and thus his literary theories, though not 
novel, were unique in their assimilation of the traditions 
which he inherited. 
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The concept which allowed Pope to reconcile opposing 
theories was that of an eternal and unchanging nature, a 
nature which became for the poet the “source and test of 
art.” As the source of art, nature provided the imagina- 
tions of the great poets with those aspects of man, or 
“human nature,” those techniques of art, and those stand- 
ards of conduct which were eternally valid; and the imag- 
inations of such great poets as Homer and Shakespeare, 
since they drew directly from nature, created works which 
were, in a sense, nature. According to Pope, it was the 
function of critics to “discover” the rules for art in the 
works of these poets; and it was imperative that later 
poets, even such great ones as Virgil, who wished to 
achieve the eternal in their works should profit from their 
predecessors by imitating them or by applying the rules 
which the critics had drawn from their poetry. But, be- 
cause of man’s fallibility, he could never create a perfect 
work of art; and so, however much a poet might learn from 
the “natural” works of the past, there would always be 
sublime flights by which he could surpass his predecessors 
and, indirectly, create additional principles for later poets 
to apply. 

Having established nature as the basis for Pope’s lit- 
erary theories, my study goes on to demonstrate how Pope 
believed that a poet might achieve nature in the artistic 
and moral aspects of his poetry. Ineach of thefour “tours” 
of poetry--the design; the expression, or the way in which 
the poet portrayed that which lay within his design; the 
versification; and the language--Pope delineated the ways 
by which poetry represents nature. The design of the work 
should be unified around a single action, but, for variety, 
the poet may include departures from strict unity, by be- 
ginning his work in medias res, by including sub-plots, and 
even by digressing from his central plan. He should make 
his characters unified throughout the work, but he should 
provide variety in their characterization so that they do 
not lack dimension. His versification and language must 
be “natural.” The “true wit” of the poet was a manner of 
clothing the eternal truths of nature with a beauty which 
no one had previously achieved, in a manner which should 
be simple, easy, and natural, and should avoid such “false 
wit” as the use of conceits and “cant” words. And the ver- 
sification should enhance this easy naturalness, by employ- 
ing rhyme, for example, because without it the poet must 
gain his verbal music solely from an unnatural vocabulary. 

Besides providing Pope with a basis for his artistic 
doctrines, the idea of nature furnished Pope with a belief 
in a moral order which it was the poet’s function to por- 
tray. The poet could accomplish this through the moral of 
his poem, through sententiae incorporated in it, and through 
the effective presentation of virtue and vice in action and 
characters. The primary function of poetry was, for Pope, 
indirect instruction, rather than amusement; for the pur- 
pose of poetry was to present nature--to portray the un- 
changing values of human life in a manner which would be 
eternally effective. 
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The fictional writings of Brand Whitlock appeared 
during the years from 1898 to 1933. They reflected his 
interests in reform movements, politics, and the social 
milieu. Since his death, in 1934, very little attention has 
been paid to his writings with the result that he is an al- 
most forgotten author. The purpose of this study has been 
to examine his work to discover what was its intention, 
why it failed to receive critical recognition, and whether 
it merits a reconsideration. 

As a young man, Whitlock declared his preferences for 
the social thought of John Peter Altgeld and the literary 
realism of William Dean Howells. In The 13th District 
(1902), a political novel, and The Turn of the Balance 
(1907), a sociological novel, he demonstrated the effects 
of these two influences in a sharply detailed study of po- 
litical life and a mordant, pessimistic appraisal of the 
interaction of the criminal and society. Neither novel 
achieved high acclaim, although Howells indicated his ap- 
probation in personal letters and literary notices. Whit- 
lock’s four term tenure as Mayor of the city of Toledo, 
Ohio, and his eight years as Minister and Ambassador to 
Belgium, halted the writing of long fictional pieces but 
provided the time in which he matured a concept of small 
town narrowness and puritanism upon which he focused 
his attention in J. Hardin & Son (1923). Subsequently, he 
made two attempts to win critical approval with novels 
based on international themes, Uprooted (1926) and Trans- 
planted (1927), but these also failed to win the recognition 
he sought. 

Although he professed the realism of Howells, Whitlock 
alternately proclaimed his faith in it and chafed under its 
restrictions. He had not the independence of will to set 
them aside nor the greatness of imagination to rise above 
them. The result was frustration and disappointment for 
one who had hoped to be the Howells, or the Tolstoy, or 
the James of his age. On the other hand, his novels re- 
flected the age in which they were written. When he wrote 
The 13th District, it was thought that reforms, such as the 
direct primary, the initiative, and the referendum, could 
lift politics out of the morass into which it had fallen in 
the period following the Civil War. When he wrote The 
Turn of the Balance, it was not inconceivable that munic- 
ipal ownership of public utilities and government regula- 
tion of big business could curb the rapacity of special 
privilege and ameliorate the conditions that produced a 
vast gulf between the rich and the poor in matters of law 











. aS well as livelihood. Thus, although The 13th District is 





not a great political novel, it does show how politics affects 
men. Likewise, although The Turn of the Balance is not an 
outstanding piece of sociological realism, it does provide 

a sympathetic, humanitarian study of the underprivileged 
and the criminal in the hands of the law and society. 

J. Hardin & Son, however, was written out of a broad 
understanding of the small town and the moral intolerance 
of the day. In this novel, Whitlock showed a greater depth 
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of vision and a more profound imaginative insight. Un- 
fortunately, he was handicapped by a narrow vision of 
puritanism so that his plea for toleration was obscured 
by his own intolerance. But what he had to say about the 
small town and its narrow code of morality had validity. 
As a spokesman for his age, and as a writer of some skill, 
he deserves to be restudied. 

Microfilm $3.45; Xerox $12.15. 266 pages. 
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University of Notre Dame, 1961 


This study presents the first modern edition of two 
sermons preached by John Fisher, Bishop of Rochester, 
in 1520, and published by William Rastell twelve years 
later. Four copies of this 1532 edition are known to exist; 
for this transcript the Huntington Library copy was used 
in xerograph form. The appearance of these sermons 
completes the editing of the works of Fisher which have 
been found up to the present time. The test comprises 
eighty-two pages of typed transcript; in addition, an intro- 
duction, notes on the text, a commentary on the sermons 
in the form of explanatory notes, and a glossary are fur- 
nished. 

The preparation of this text has been guided by the 
principle of usability. To make the writing of an outstand- 
ing Tudor scholar and churchman available to modern stu- 
dents was a first consideration. Therefore, Fisher’s lan- 
guage has been preserved, with all the inconsistencies of 
sixteenth-century spelling. But obviously accidental print- 
ing errors have been corrected, and such conventional 
symbols and contractions as would make the text annoying 
to read have been expanded. 

In the introduction the relationship of Tudor sermons 
to the whole English pulpit tradition is shown by contrast- 
ing the work of medieval preachers with that of Colet, 
Latimer, and others. Fisher’s place in the tradition is 
revealed by a study of his methods of exposition, not only 
in the two sermons which are being edited, but also in his 
earlier work. The qualities of his prose in these two or- 
dinary parish sermons are then examined. 

The conclusion drawn from this examination is that 
Fisher’s peculiar contribution to the stream of English 
prose is a vigorous use of concrete diction. He has a spe- 
cial ability to communicate abstract truths in homely, idi- 
omatic, even racy expression. The tendency to prolixity, 
which Fisher shares with preachers of the sixteenth cen- 
tury, is more than compensated by the wealth of contem- 
porary allusion with which he illustrates his work. 

Microfilm $2.75; Xerox $8.20. 180 pages. 
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Deriving its inspiration partly from the work of the 
late Leo Spitzer, this study analyzes the uses of style in 
Oliver Twist in relation to Dickens’s intention (declared 





by him in public statements as his personal obligation and 
recognized by some critics of the novel as a virtue) of 
writing about things “as they really are.” This impulse 
to moral realism emerges on one level in the realistic 
description and dramatization of things done, felt, said and 
observed, and on another level as the informing principle 
of Dickens’s view of reality--from which derives the 
larger stylistic pattern of the novel: the ironic style, 
which satirizes the hypocritical, unjust, selfish exploiters 
of the innocent (such exploiters operating either under the 
aegis of society, as the Workhouse Board, or, like Fagin, 
in rebellion against society) and the idyllic style, which 
affirms the reality in human life of sincerity, justice and 
disinterested benevolence. 

This study begins by establishing that the revisions and 
corrections Dickens made in the text of Oliver Twist, first 
and more extensively in 1846 and again following the same 
lines in 1867, were principally stylistic. The changes are 
found to be numerous and to be directed, generally, either 
toward effecting greater formal correctness and easier 
readability or toward reducing over-intensity of expres- 
sion and irrelevant comment. Within the limits of the 
stylistic revisions Dickens made, the final version of 
Oliver Twist is concluded to be artistically better than the 











first publication of the novel in Bentley’s Miscellany in 
1837-39. 

This study next attempts to define the nature of the 
ironic style which characterizes the better portion of the 
novel, and to challenge the unfavorable judgement passed 
on it by a prominent critic. Dickens’s ironic style, rang- 
ing through several gradations from invective to burlesque 
and sarcasm, is the instrument of a satiric intention di- 
rected toward criticizing the workhouse system. The 
ironic style is one means by which Dickens establishes 
thematic relationships between the workhouse section of 
the novel and the section dealing with the Fagin world. In 
both usages, the ironic style collaborates closely with 
harsh realism and bitter humor to enforce the novel’s 
theme: that human beings have innate value as individuals 
and cannot be sacrificed to the selfishness of individuals 
or organizations, whether they are within or without the 
pale of the written law of society; inhumanity, whether 
deliberately calculated or perpetrated through ignorance 
and self-deception, violates a natural law--one above that 
of society. 

To contrast with the ironic style, which criticizes the 
lack of generosity, self-sacrifice and respect for individ- 
uals, Dickens uses an idyllic style which asserts the re- 
ality and desirability of those qualities in human life. 
Largely because of structural failures, this portion of the 
novel is weaker and its style considerably less rich and 
powerful. Still, Dickens’s virtuosity as a stylist insures 
some measure of success for individual passages and for 
his general thematic intentions as set forth through the 
idyllic style. 
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This study also examines certain stylistic tours de 
force in the novel, chiefly descriptive passages and pas- 
sages written from the point of view of particular charac- 
ters. Such writing is usually very successful in demon- 
strating Dickens’s sure command of rich rhetorical 
resources and frequently it contributes very importantly 
to the dramatization of theme or character. This study 
investigates with greater detail than any previous inquiry 
the uses Dickens made of style in his fiction. Even a book 
such as Oliver Twist, essentially unsophisticated despite 
revision, and seriously flawed from the point of view of 
even the most lenient critic, demonstrates the contribution 
of Dickens’s style to the imaginative power of the fictional 
experience and its integral relationship to this ideal of 
moral realism. 

Microfilm $3.05; Xerox $10.60. 234 pages. 
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William Lee Odom, Ph.D. 
University of Virginia, 1961 


The purpose of this investigation is to determine Plu- 
tarch’s conception of the woman’s proper role in society, 
and, through his writings, to gain some insight into the 
position of Greek women in his day. Conclusions from my 
thesis, Women at Athens, 490-338 B.C. (University of 
Virginia, 1959), provide a basis for comparison of the po- 
sitions of women in the two eras. 

Chapter One: No other ancient Greek writer provides 
anything approaching the bulk and variety of facts about 
the activities and social position of women that one finds 
in the writings of Plutarch, who displays a special interest 
in women, and in the relationship between men and women. 
In his Parallel Lives of Demetrius and Antony, it is the 
marital and erotic dispositions of these two men which he 
regards as central to a comparison of their respective 
careers. 

Chapter Two: The wife’s position was clearly subor- 
dinate to that of her husband. However, the husband shared 
with her the authority and responsibilities of the home as 
well as its labors. Respect was owed to women. In his 
discussions of marriage, Plutarch refers with inexplicable 
frequency to disagreements in marriage. Statements by 
Plutarch, which suggest a toleration of intermarriage be- 
tween Greeks and non-Greeks and an easy process of di- 
vorce, reflect the differing political circumstances of his 
time and of classical Athens, although the wife’s position 
in the marriage relationship was much the same in both 
societies. 

Chapter Three: Whereas the citizen-women of clas- 
sical Athens had training in only practical subjects, Plu- 
tarch advocates that a wife be trained by her husband in 
the liberal arts; and women of such education are notice- 
able in his writings. 











Chapter Four: The matrons of Plutarch’s Greece gen- 
erally stayed indoors, and, in Plutarch’s opinion, this was 
as it should be. They stayed at home and off the streets in 
order to attend to the domestic affairs, which were their 
responsibility, and to avoid being classified with slave- 
women and prostitutes, whose movements in public were 
not restricted by modesty or social position. However, 
matrons were free to visit their neighbors or to partici- 
pate in a variety of formal activities — weddings, funerals, 
festivals, dramatic performances, or banquets. In this 
important area of activities and occupations, the positions 
of the women of classical Athens and first-century Greece 
were basically the same. The chief difference between 
their activities is that citizen-women of Athens did not 
attend banquets. 

Chapter Five: Plutarch finds women capable of a full 
range of virtues. He notices their peculiarities and 
weaknesses. He blames the neglect of the virtue of 
Suhposuvny for extravagance in dress and manner, emo- 
tionalism in mourning, gossipry, and unchastity among 
women. 

Chapter Six: For Plutarch and his contemporaries, 
love (Epws) could be expressed either in a man’s relation 
to a young man or to a young woman. Plutarch condemns 
adultery, and he scorns gluttonous sexual practices of any 
sort. But he does not condemn per se a man’s association 
with someone other than his wife, from among those types 
of women who earned their livelihood by giving pleasure 
or comfort to men. Young, hence unmarried, men were 
the chief customers of these women, and it was a sign of 
licentious indulgence if a married man associated with 
them although such association lacked the stigma which 
was attached to adultery. Such women lacked the honor 
and respect which wives enjoyed. For Plutarch, the loft- 
iest relationship between men and women was not a carnal 
association, but a bond of marriage, founded upon prin- 
ciples of mutual respect and honor; arelationship which in 
its full development was characterized by affection and 
devotion. Microfilm $2.75; Xerox $7.80. 169 pages. 
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It is the position of this study that a graphic linguistics, 
regarded as the identification and description of the seg- 
ments of a written text in a systematic and economical 
way, is only possible and useful when the writing of the 
text in question is considered to be an independent expres- 
sion of a language. It is felt that a graphemic analysis 
should establish the written idiolect of a text which, when 
when correlated with similar studies of other written ex- 
pressions of the same language at approximately the same 
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time, will enable the analyst to define the written dialect 
of a set of texts in terms of their common core and over- 
all pattern. 

~~ A written dialect thus defined may or may not corre- 
late with a particular spoken dialect. The written struc- 
ture of texts issuing from the same medieval scriptorium 
at approximately the same time may well exhibit a common 
core of shared graphic features. It is not thereby to be 
assumed that the scribes who copied the texts all spoke 
the same dialect, although the possibility that they did may 
indeed be very good. On the other hand, major differences 
in the graphic structure of two or more texts which would 
serve to distinguish them dialectally do not necessarily 
imply phonologically distinct characteristics, although in 
fact they may. 

A writing system provides the starting point for a set 
of assumptions about the spoken system which, in one way 
or another, it represents; however, these assumptions 
are generally subject to a great variety of tests and sub- 
sequent revisions. It is frequently the case that once a 
beginning has been made much of the evidence provided 
by the spelling system must be abandoned in favor of other 
types of evidence (e.g., one’s knowledge of linguistic be- 
havior in general, the history of the language in question, 
poetic sound patterns, and the known structure of related 
languages). That this should be the case is not surprising 
since one does not expect a writing system to be a tran- 
scription. Precisely how one “discovers” the phonological 
structure underlying a historical document is difficult to 
state in any useful way. Apparently the procedure rests 
ultimately on a broad linguistic experience, on the ability 
to make intelligent guesses, on inspiration, and on a num- 
ber of other factors which elude reduction to scientific 
inethodology. 

This study attempts to describe as accurately as pos- 
sible the graphemic system of the manuscript in question 
and to consider the phonemic significance of all spelling 
variants, taking into account the history of the dialect in 
which the manuscript was written, scribal conventions of 
the period, and those stylistic devices of the text which 
appear to throw some light on phonemic problems. That 
phonemic system is postulated which seems most con- 
sistent with the nature of the evidence examined. Finally, 
the relationship between the graphemic system and the 
phonemic system is described in terms of a system of 
graphonemes, here defined as classes of signs each mem- 
ber of which represents the same phoneme. 

Microfilm $2.75; Xerox $8.60. 186 pages. 
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The dissertation is motivated by a long-term contention 
that convergence area phenomena are primarily a matter 
of internal development, except at the phonic (as opposed to 
phonemic), and lexical (as opposed to morphological and 
syntactic) level, where genuine linguistic interaction, not 
necessarily based on bi-lingualism, is possible. 





The dissertation, accordingly, systematizes, interprets, 
re-evaluates, and augments available information on the 
phonology of Latvian, Livonian, and Southern Estonian 
enclaves in Latvian territory, and on Finnic loans in Lat- 
vian, in an effort to contribute towards a broad factual 
basis that could be used, in conjunction with existing di- 
achronically oriented descriptions of the individual lan- 
guages, for further study of linguistic convergence. 

The phonological information is presented in the form 
of a phonemic typology along the lines proposed by Tru- 
betzkoy, made technically feasible by the distinctive- 
feature approach of Jakobson, and recently exemplified 
on the basis of Slavic materials by Stankiewicz. A pho- 
nemic analysis (in text and on maps) of Latvian, Latgalian, 
and Livonian literary standards precedes the analysis of 
territorial dialects. Of the inherent features, sharping, 
stridency, and voicing are of special interest; in the pros- 
ody, both length and accent show territorial variation. 

The information on loanwords is presented in a word 
list, and in two informal analyses of territorial attestations 
and semantic domains. 

The word-list treats some 400 etymologies; some new 
etymologies have been proposed, a number of old ones 
questioned or discarded. The literary or stylistic usage 
has been noted, and territorial attestations have been ap- 
pended, augmented from additional sources and plotted on 
maps. Of the 400, some 80 words are literary, others 
stylistically or territorially circumscribed. 

The territorial attestations show three to four areas 
of major concentration, and two to four less defined pat- 
terns. An analysis of the semantic domains reveals the 
well-known preponderance of sea and fishing terms; aside 
from a small number of old important loans in the seman- 
tic domains of cult, homesteading, and social organization, 
the balance of the loans fall into severely limited cate- 
gories--pejoratives, names of minor implements, regional 
foods, etc., and are, for the most part, territorially re- 
stricted. Microfilm $2.75; Xerox $9.25. 205 pages. 
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Chairman: Professor Robert Champigny 


Although Cendrars’s writing career extended over a 
fifty-year period (1912-1961), the greater part of his po- 
etic output was produced in a span of only three years 
(1912-1915). Claiming to be a solitary figure, pursuing 
his individual path, he nevertheless was vitally involved 
in the prewar artistic ferment in Paris. His poetry re- 
flects both the spatial preoccupations of the Cubists, in- 
corporating references to the painters and paintings with 
which he was familiar, and the attempt made in poetry, 
particularly by Apollinaire, to capture the rhythms and 
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landscapes of the contemporary world. Subscribing to 
Apollinaire’s declaration in support of the esthetic value 
of “prospectuses, catalogues, posters, advertisements of 
all sorts... the poetry of our epoch,” he drew upon the 
idioms of advertising, travel brochures, all the propaganda 
self-exploitation of the contemporary society. This tech- 
nique is most immediately evident in “Le Panama” (1913- 
1914) which uses sections of an American train map to 
separate various sections of the poem and the reproduc- 
tion of a Denver publicity brochure as examples of a “new” 
poetry. 

Possibly, however, the most notable feature of his 
poetry is the incorporation of biographical elements, often 
in great, unassimilated chunks which seem to have noother 
function than to enumerate facts of his biography. Uti- 
lizing the personal “I,” creating a poetic figure which cor- 
responds to the personal figure of Cendrars, his poems 
all join in an extended emotional and circumstantial bi- 
ography, not only of Cendrars but of his family and ante- 
cedents (“Le Panama,” “Au Coeur du monde”). 

The most unfortunate effect of the intrusion of the per- 
sonal element has been to lead the critics to an exagger- 
ated praise of the solitary, commanding, ideal figure the 
poet’s life presents and into a virtual ignoring of the struc- 
ture and technique of the poetry. This thesis has attempted 
to show the role of the biography in the poetry, but its 
primary concern has been with the shape and content of 
the poetry as such, discussing the imagery and formal 
structure. This attention to structure has revealed the 
very free use of the Alexandrine in “Les Paques 4 New- 
York” (1912), already suggesting the movement toward the 
explosive free verse of “Prose du Transsibérien” (1913), 
with its elliptical “images-associations.” It is this tech- 
nique which Cendrars used, with greater or lesser success, 
in all of his subsequent poems, all of which show a dimi- 
nution of persuasive force and effectiveness, culminating 
in the prosaic factualness of Documentaires (1924) and 
“Feuilles de route” (1925-1928). The most effective and 
concentrated work was produced prior to 1915 and the 
post-war poems already show the preoccupation with prose, 
the medium in which he worked exclusively the last 30 
years of his life. But if this later poetry shows the pro- 
gressive impoverishment of the poetic impulse, the his- 
torical and artistic significance of such a poem as “Prose 
du Transsibérien,” coinciding with similar successes by 
Apollinaire in Alcools (1913), makes a study of the work 
a rich and rewarding one. 

Microfilm $2.75; Xerox $8.80. 191 pages. 
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The first decisive steps in the Peruvian short story of 
the twentieth century are taken in the early 1900’s by the 
modernista writers, Clemente Palma and Manuel Beingolea, 
who serve to divert the prose fiction of the time -- tech- 
nically and thematically -- into a more universal channel. 








Reacting against the costumbrista sketch and the episodic 
romantic tale that had characterized the short form of 
fictional narration in Peru, they produce stories which 
technically are in the manner of Poe and Maupassant, with 
skillful exposition of an event or situation leading directly 
to a rapid and forceful climax. Ofter ~vecial emphasis is 
placed on the impact of an unexpected and shocking ending. 
Russian, French, German, and North American influences 
are seen in stories which are cosmopolitan in theme, set- 
ting and character. 

Abraham Valdelomar, Enrique Lopez Albajar and Ven- 
tura Garcia Calder6én, who come into prominence between 
the years just preceding World War I and the early 1920’s, 
continue the structural technique introduced by the previous 
writers, but turn to national themes, settings and charac- 
ters for their inspiration. Using Peru’s three distinct 
geographical areas: the coast, the sierra, and the jungle 
as settings for their stories, they establish a powerful 
rural-regional trend which dominates the Peruvian nar- 
rative for more than three decades. 

During the last years of the 1920’s, a group known as 
the Amauta writers emerges. They are closely associated 
with a Peruvian periodical of that name and reflect the 
ideals of its famous founder, José Carlos Mariategui. 
Besides focusing attention on specific rural regions and 
their inhabitants, they display interest in national prob- 
lems, particularly in those related to the Indian. Their 
short story production is characterized by emphasis on 
local color and social protest, often at the expense of lit- 
erary qualities. 

Throughout the 1930’s, national themes, settings and 
characters continue to form the bases for the Peruvian 





narrative. The major writers of the decade are José 


Maria Arguedas and Ciro Alegria, whose short stories 
combine a unique and understanding portrayal of Indian 
customs and psychology, a sincere presentation of the 
natives’ socio-economic problems, and highly successful 
stylistic innovations. Their works represent a happy syn- 
thesis of the various currents which had developed within 
the rural-regional trend. 

In the 1940’s special attention is given to local impres- 
sions as the authors seek to reproduce the customs and 
folkways of provincial groups. Thus, the reader may be 
introduced to the superstitions or entertainment of an iso- 
lated farming community in the Maranon area or the vil- 
lagers’ way of life in the remote jungle region of Saposoa. 

Though stories with rural-regional settings continue 
to be written inthe 1950’s, there isa strong reaction among 
the new generation of writers against the restrictive effects 
of this long dominant trend. Their production is charac- 
terized by a renewed interest in fantastic and urban themes 
and close attention to the technical innovations of such 
North American authors as Hemingway, Faulkner and Cald- 
well. Microfilm $4.05; Xerox $14.20. 314 pages. 
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SLAVERY IN THE NOVELS OF 
BRAZIL AND THE UNITED STATES: 
A COMPARISON. 


(Order No. 61-4420) 


Dale S. Bailey, Ph.D. 
Indiana University, 1961 


This thesis compares the slavery practices and racial 
attitudes of Brazilians and Americans in the slavery era, 
and then examines the slavery novels of both countries to 
see first, to what extent those practices and attitudes are 
reflected in the novels; second, to what uses the materials 
of slavery and the slavery era are put in the novels; and 
finally, to what extent the novels might explain or confirm 
the nature of present-day race relations. 

The comparative method is used, not only because the 
two countries had a closely parallel history with regard 
to slavery, but also because the American novels, more 
numerous and better known, could be used to illuminate 
the fewer and lesser-known Brazilian novels. As a con- 
sequence, much of the dissertation is a study of the Bra- 
zilian novel, with comparisons drawn from American fic- 
tion. 

Chapter I discusses the nature of slavery in the two 
countries and those differences which are generally re- 
flected in the novels. Chapter II discusses the novels 
which figured in the abolition movement and the particular 
theses and novelistic forms used by abolitionists and apol- 
ogists. Chapter III discusses the historical romances in 
the two countries, particularly their use of setting and 
their choice and handling of characters. Chapter IV dis- 
cusses the Brazilian documentary novels and those sec- 
tions of American fiction which seem to show pertinent 
correspondence or contrast. 

In general, the slavery novels may be said to differ as 
a result of these particular conditions: (1) the acknowl- 
edged impracticality of continued slavery in Brazil, as 
against a determined effort to maintain the institution in 
America; (2) the absence of sectional conflict in Brazil, 
as against the cultural, social, political, and philosophical 
differences which separated the North from the South in 
America; (3) the widespread employment, liberal manu- 
mission, and generally humane treatment of the slave in 
Brazil, as against restricted use, infrequent manumission, 
and generally inferior, if not inhumane, treatment of the 
slave in America; and (4) the peculiar Portuguese attitude 
toward slavery and the Negro which tolerated miscegena- 
tion and encouraged assimilation, as against the peculiar 
Anglo-Saxon attitude which abhorred race mixing and en- 
couraged segregation. 

In the propaganda novels these differences are very 
evident, particularly because Brazil produced no real pro- 
slavery novel and an anti-slavery novel of only limited 
attack. The differences continue in the historical novels, 
which capitalized on the romance of the slavery era, with 
use of setting and the portrayal of character (especially 
that of the Negro) being in marked contrast. Finally, the 
differences are emphasized by the fact that contemporary 
Brazilian novels are quite objective about the slavery era, 
while in the United States, most novels which employ slav- 
ery materials continue to be wistful and, at times, even 
polemical. 

Although their contribution to literature is not great, 





the novels, as a revelation of the national mind, make an 
important commentary on the history of race relations in 


the two countries. 
Microfilm $3.05; Xerox $10.60. 235 pages. 
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In the past fifteen years (1946-1960) there has probably 
been as great a concentration of good novels written by 
American writers as in the illustrious post-World-War-I 
period. If we have at the moment more good novelists, 
we have perhaps fewer great ones. With the potential ex- 
ception of Saul Bellow, no one of the contemporary genera- 
tion is a titan the like of Melville, James, or Faulkner. 
Nevertheless, the achievement in sum of the large number 
of our serious contemporary novelists is considerable 
enough to constitute something of a renaissance in Amer- 
ican fiction. 

Aware of the traditions established by the English 
novel, Lionel Trilling observes “that the novel in America 
diverges from its classic intention which... is the in- 
vestigation of the problem of reality in a social field.” 
Trilling’s statement seems to me accurate except for one 
crucial point. Why must we insist that social reality is 
the “classic intention” of the novel? What makes the novel 
so engaging a type is that it has no classic prototypes; it 
is a genre of originals. If there is a great tradition in the 
American novel, it cannot exclude Moby Dick or The Scar- 
let Letter, both of which are in the “classic sense” un- 
novelistic. The concern of Moby Dick is cosmic rather 
than societal, its moral alternatives metaphysical rather 
than practical. In this sense, there is a genuine affinity 
between Moby Dick and such contemporary novels as The 
Victim, Invisible Man, and Set This House on Fire. 

For a conspiracy of reasons, not the least of which is 
the nightmare possibility of nuclear extinction, the major 
concern of the contemporary American novel is not so 
much with temporal defeats and victories as with ultimate 
falls and ultimate redemptions. Rather than concentrate 
on the society, for better or worse, in which man eats, 
drinks, loves, and gets promoted, many serious recent 
novels explore the interior of a seismographic sufferer 
and the hallucinatory world in which he participates. The 
hero is often a kind of unwitting saint who, experiencing 
the sin and guilt of his contemporaries, sacrifices himself 
for their redemption or performs an exemplary spiritual 
passage for his own. If one had to abstract from our cur- 
rent novels a unifying concern, it would be Dostoevskian-- 
the confrontation of man with the objectification of his evil 
self and his ultimate spiritual voyage from sin to guilt to 
redemption. This theme of guilt and redemption, because 
of its centrality and significance, seems to me an appro- 
priate critical focus. 

If a novel is worth analysing, it is worth analysing in- 
tensively. Rather than investigate in brief the major work 
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of most of the serious contemporary American novelists, 
I have limited myself to the close reading of eight novels. 
I have avoided treating writers who have written creditable 
novels in the past fifteen years but whose main body of 
work was written before 1946. With some sense of repre- 
senting the range and quality of seriousness of the period, 
I have selected Robert Penn Warren’s All the King’s Men, 
Saul Bellow’s The Victim, J. D. Salinger’s The Catcher in 
the Rye, Ralph Ellison’s Invisible Man, Flannery O’Con- 
nor’s Wise Blood, William Styron’s Lie Down in Darkness, 
Bernard Malamud’s The Assistant, and Wright Morris’ 
Ceremony in Lone Tree, as the subject of this critical 
study. 

Our serious contemporary novelists generally achieve 
one transcendent performance followed by non-production, 
or unseriousness, or self-imitation. Wright Morris and 
Saul Bellow are exceptions. Though less prolific than 
Morris, Bellow has a greater range of concerns and is, 
on the whole, a profounder novelist. Bellow is aware of 
the complex of possibilities resident in any given situation 
and he is unwilling to falsify for the sake of a simple con- 
clusion. The confrontation of Leventhal and Allbee (in The 
Victim), of man with his own distorted image, his fallen 
self, and the consequent recognition of a boundless guilt 
for which he suffers and for which he achieves exemplary 
redemption, has become in various disguises one of the 
abiding concerns of the contemporary American novel and 
one of the profound moral myths of these anguished, bomb- 
haunted times. 

Microfilm $3.15; Xerox $11.05. 244 pages. 


























A STRUCTURAL ANALYSIS OF 
SHAKESPEARE’S EARLY COMEDIES 
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The development of the structure of Shakespearean 
romantic comedy can be demonstrated through an analysis 
of The Comedy of Errors, Love’s Labour’s Lost, The Two 
Gentlemen of Verona, and A Midsummer Night’s Dream. 
The last play represents the first successful fusion of the 
structural elements the playwright had experimented with 
earlier: the use of ironic reversals in a complicated, 
multilevel plot, the characterization of opposing and bal- 
ancing elements, the employment of contrasting tones, and 
the creation of a motivating atmosphere influencing the 
plot and contributing to thematic unity. 

The Comedy of Errors emphasizes the mechanics of 
plot, especially the manipulation and multiplication of 
ironic reversals. The main agencies of plot propulsion 
are a motivating circumstance outside the main action and 
the liberal use of accident and coincidence within. A cen- 
tral farcical tone is contrasted with a tone of pathos by 
wrapping the main incidents in a serious enveloping action, 
thereby giving significance to the denouement beyond that 
of simple comic anagnorisis (recognition). Beauty of lan- 
guage is subordinated and characterization is elementary, 
but there is a preliminary attempt to create the romantic 
heroine. 




















Love’s Labour’s Lost counterbalances the main action 
with a parodying subplot having its own ironic reversals. 
Basically, however, action and the development of sus- 
pense are sacrificed for a verbal brilliance which does 
little to assist the forward movement and complication of 
incident, with the result that the comic reversals are es- 
sentially episodic and nonclimactic. 

The Two Gentlemen of Verona employs a complicated 
main plot involving a chain of related complications that 
lead to multiple intrigues and derivative ironic reversals. 
Motivation for the ironic reversals comes about primarily 
through physical movement rather than through any im- 
petus provided by functional characterization or appro- 
priate atmosphere. Success in complicating the action is 
offset by static exposition, an anticomic atmosphere, and 
inadequate use of characterization to effect the resolution. 
The play fails also to use its clowns in the subplot for any- 
thing more than tonal contrast, never developing for them 
an independent line of action which balances the main plot 
and contributes to a total thematic effect. 

A Midsummer Night’s Dream operates on four levels 
of action, each integrated with and balanced against the 
others. Exposition is handled economically and swiftly, 
comic conflicts are set up early, and the appropriate char- 
acterization and atmosphere are created to propel the ac- 
tion forward through a series of incidents of continuing 
and augmenting comic suspense, producing climactic re- 
versals followed by inevitable comic catastrophes and 
convincingly motivated resolutions. The enveloping action 
serves not only as a framework but also to initiate the 
main action, help complicate and finally absorb it, and 
furnish tonal contrast. The subplots are related to the 
enveloping action, to the main plot, and to one another; 
they all work harmoniously through character, incident, 
and tone to create a composite effect. 

Thus, by an experimental method productive of both 
success and failure, Shakespeare developed a multilevel 
dramatic structure which brings about a state of balance 
from contrasting elements within the plot, character 
groupings, and tonal complexes by means of repeated 
ironic reversals arranged climactically, motivated by both 
circumstance and character, and sustained by an appro- 
priate atmosphere effected through the power of language. 

Microfilm $2.75; Xerox $8.80. 191 pages. 











CLASSIC THEMES IN 
CONTEMPORARY SPANISH DRAMA 
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Marjorie Adele Bourne, Ph.D. 
Indiana University, 1961 


The sixteenth-century humanists had little success in 
introducing Greek and Roman classic literature into Spain. 
The early examples were generally only translations. 
During the Golden Age mythology was a popular source for 
autos as well as for comedias. In the eighteenth century 
the plays followed the French formulas, while in the early 
nineteenth century Alfieri was the model. The Romantics 
and their successors ignored classic themes. 

The twentieth-century authors were concerned about 
the much discussed “crisis of the theatre.” The opinion 
was, and continues to be, that the responsibility for the 
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decadence lies with the dramatist. While the theatre had 
lost the religious significance that it had had in fifth- 
century Athens, contemporary Spanish dramatists insisted 
that it should be more than a means of diversion. In order 
to give to drama a serious note, and thus raise it above 
the commonplace, some of the dramatic writers turned to 
classic literature as a source of material for their plays. 
By using the heroes and heroines of antiquity, these writers 
sought to bring to their works an element of universality 
that otherwise they might not have displayed. 

Torrente Ballester’s The Retufn of Ulysses (El retorno 
de Ulises) has as its central idea the o overpowering of 
Ulysses by the myth, which, during his absence, grew up 
about him. Buero, in The Weaver of Dreams (La tejedora 
de suefios) deals with the problem of a woman whose hus- 
band returns home after an absence of twenty years. The 
author feels that Penelope is no different from any other 
woman placed in this situation, and he presents her as an 
embittered individual stripped of the qualities usually as- 
sociated with Penelope. 

Although the central theme of Unamuno’s Fedra is the 
same as that of Euripides’ Hippolytus, the Spanish play- 
wright presents his heroine in a modern setting, since he 
is interested in the people who struggle and suffer as they 
seek to make their way in the society of his time. He 
strips his play of everything that is not absolutely neces- 
sary to the development of the tragedy. 

Galdés saw in Alcestis the perfect example of self- 
sacrifice, and although he follows fairly closely the line 
of action of the Euripidean play, he introduces changes 
that make his heroine more human and his play more con- 
vincing. 

Peman plainly states his intent in each of his plays 
based on classic material. In Antigona he seeks to show 
that the natural and divine law that his heroine follows is 
superior to Creon’s edict. Edipo is the result of a three- 
fold purpose: to present a gradual unfolding of Oedipus’ 
tragic secret, to evaluate in a Christian light the theology 
of the play, and to place greater stress on the passions 
and emotions of the characters. Electra is no version of 
any single play. Pem4an goes back to the myth for his cen- 
tral idea which he develops very freely. His Tyestes 
places Atreus’ meditative rancor in opposition to Thyestes’ 
blind optimism. 

This dissertation is primarily a comparative analysis 
of the modern plays and their classic models. 

Microfilm $3.95; Xerox $13.95. 306 pages. 











THOMAS NASHE AND THE 
TRADITIONS OF PLAIN-SPEAKING 
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Thomas Arthur Browne, Ph.D. 
University of Minnesota, 1961 
Adviser: Huntington Brown 
The dissertation attempts to modify the common view 
of Thomas Nashe as a mere entertainer. 
I attempt to show that he is a serious and consistent 


social critic, and that the role he takes in his writings is 
that of the “plain-speaker.” I judge his virtues and his 





faults to be those of the conservative, popular moralist, 
the fellow who characteristically condemns whatever he 
dislikes as sophistication and cunning, upholding the old 
way against the new in the name of common sense, who 
speaks out with boldness and vehemence, and who pretends 
to scorn affectation in language, though he may use all of 
the devices of rhetoric in his uninhibited and uncompro- 
mising attacks on the world’s faults. 

Part One of the dissertation looks at the traditions of 
plain-speaking in homiletic and comic literature. I begin 
by observing a conspicuous effort on the preacher’s part 
to stress his own boldness as critic of society and his 
plainness of style. I also discuss the literature of popular 
homiletic tracts of the fifteenth and sixteenth centuries, 
with attention to the figure of the plowman as spokesman. 
I then consider the roles of the clown and fool in order to 
show that here, too, there was great emphasis on bold 
criticism and unaffected language. 

In Part Two I discuss Nashe as plain-speaker. In some 
of his earliest works he strives to appear scholarly and 
sophisticated, rather than plain-spoken, but during the 
Marprelate controversy he adopts many of the techniques 
of the Puritan preacher-clown. From Martin Marprelate 
he learned to write serious social criticism in a popular 
comic manner, striving, indeed, to outdo Martin himself 
by characterizing him as a cunning and sophisticated in- 
novator. The same comic, homiletic plain-speaking is 
the style of Pierce Penilesse, where Pierce complains 
of the corruption of the old order, and especially of the 
decay of honor. In Christs Teares over Jerusalem Nashe 
begins by experimenting, unsuccessfully, with an ornate 
preaching style, but presently returns to the vivid ver- 
nacular style of Pierce. 

The Harvey controversy shows us Nashe defending his 
plain-speaking, stressing his own inventiveness and vi- 
tality as a writer, and attacking Harvey as pedant and up- 
start. The Unfortunate Traveller puts a similar emphasis 
on the vital and inventive in its characterization of Jack 
Wilton, who is inventive to the point of roguishness, though 
he is, at the same time, a plain-speaker. In the figure of 
Jack Wilton, Nashe seems to be defending his own ideas 
of right conduct. 

The dissertation concludes with a suggestion that 
Nashe’s last work, Lenten Stuff, shows him striving to 
write a mere bagatelle, with no concern for the didactic 
or polemic, but falling into plain-speaking almost against 
his will when he launches into a long attack on lawyers as 
cunning sophisters. Even when Nashe sets out merely to 
amuse, he finds himself doing battle with an enemy. 

Microfilm $2.95; Xerox $10.35. 226 pages. 
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A reconstruction of the composition of Tender is the 
Night from the manuscripts in the F, Scott Fitzgerald 
Papers at the Princeton University Library dispels much 
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of the guesswork and misinformation that have accumu- 
lated around the history of this novel. Moreover, the cat- 
alogue of the manuscripts will facilitate other studies of 
the gestation and growth of Tender is the Night. The de- 
velopment of the novel from 1925-1934 not only shows 
what the author was occupied with during these years, but 
also reveals a good deal about his intentions in the pub- 
lished work. 

The novel evolved through three versions and eighteen 
stages. It began as a matricide story--variously titled 
Our Type, The World’s Fair, The Melarky Case, and The 
Boy Who Killed his Mother--about a young American, _ 
Francis Melarky, who murders his mother in France. 
Fitzgerald attempted todeal with this plot in straight third- 
person narrative and in a first-person narrator form. 
Most of the characters of the published novel and several 
of the major episodes appear in this version. Melarky was 
eventually transformed into Rosemary Hoyt, but some of 
his characteristics were given to Dick Diver. No more 
than five chapters of this version--perhaps half the pro- 
jected novel--were written. 

In 1929 Fitzgerald made a fresh start with a second 
version about a motion-picture director, Lew Kelly, and 
his wife who are en route to Europe. Rosemary is intro- 
duced in this version which never progressed beyond two 
long chapters. 

Although some of the themes in Tender is the Night can 
be traced in the short stories Fitzgerald wrote during the 
period of work on the first two versions, no work was done 
on the third--or Dick Diver--version until 1932, when he 
sketched the story and the characters and began writing. 
This version had two working titles: The Drunkard’s Holi- 
day and Doctor Diver’s Holiday. At this point the structure 
and content of the novel were fixed, and Fitzgerald pre- 
pared a complete holograph draft with only few departures 
from his plan. This draft is a careful piece of work and 
gives the lie to assertions that Fitzgerald hastily assembled 
Tender is the Night from the earlier drafts; only about a 
third of the holograph draft draws upon salvaged material, 
and this material was thoroughly revised or rewritten. It 
is also demonstrable that the published form of Tender is 
the Night does not present an abridgement of a much longer 
work. The scenes deleted from the holograph draft are all 
minor and would not have bulked larger than thirty printed 
pages. The layers of revision in typescripts, proof, and 
serial form present an impressive view of Fitzgerald’s 
high standards of craftsmanship and show how he refined 
his style. Microfilm $3.60; Xerox $12.60. 278 pages. 
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Grimmelshausen’s Der Abenteuerliche Simplicissimus 
Teutsch is generally classified as a novel of development 
and redemption, an autobiography, and a reflection of Ger- 
man contemporary political and cultural atmosphere. This 








dissertation seeks to prove that these classifications are 
invalid because they are not based on the text. 

In Parts I through III the actual texts of Simplicissimus 
and eight subsequent works yield an empirical view of the 
hero’s character as it appears in all the works considered. 
A similarly empirical evaluation is made of Grimmels- 
hausen’s style, aims, Weltanschauung, and treatment of 
sin and punishment. It is found that, in the main novel, 
because of the hero’s unremitting defections and ulti- 
mately intensified misanthropy, he neither develops nor 
is redeemed. He never overcomes temptation, but is 
merely removed from it. The author avoids solving two 
of his hero’s greatest problems—his ineptness in personal 
relationships and his obsessive concern with easy living— 
simply by isolating him on an Edenic island. The hero 
reappears only as a rogue. 

Stylistically, Grimmelshausen is shown to be a master 
of concrete delineation, effectively depicting extraordinary 
situations and figures. Though he is comparatively awk- 
ward in handling symbols, allegory, mythology, etc., in 
dealing with form he is most gifted in creating independ- 
ent episodes—after his picaresque models—balancing 
active and statis sections and adverse with good fortunes. 

He champions religious syncretism, patriotism, and 
antimilitarism unequivocally, but sociologically he is am- 
bivalent. Immorality is attacked in the abstract, but the 
hero’s moral lapses not only are unpunished but often 
serve to amuse the reader. 

An analytical exposition, followed by a synthetic pres- 
entation of Grimmelshausen’s contents and techniques, 
imposes the conclusion that his primary aim is entertain- 
ment, except in Das wunderbarliche Vogelnest and Des 
wunderbarlichen Vogelnests Zweiter Teil, where his di- 
dactic purpose is unquestionably achieved. The chief novel 
reflects the cultural scene minimally, compared with both 
of these, or with Die Landstérzerin Courasche or Der 
Seltsame Springinsfeld. The latter two are free of patently 
impossible or invented war situations, unlike the main 
work, and are true war novellas. In short, the qualities 
attributed to the chief novel are in much greater evidence 
elsewhere. 

Grimmelshausen’s definitive biography, examined in 
Part IV, substantiates the impression gained simply by 
reading the text closely: the connection between hero, 
author, and the Thirty Years’ War is tenuous. The survey 
of opinions on the German Baroque, which follows, reveals 
serious disagreement, both concerning the period’s char- 
acter and delimitations and Grimmelshausen’s relation- 
ship to it. After a discussion of his borrowings and adapta- 
tions, the writer emerges more than ever as an objective 
creator with the peculiar gift of seeming personal. 

The failures in critical evaluation, brought out in 
Part V, are superficial reading; inadequate qualification 
and exemplification except to suit preconceived premises; 
insistence on a problematic identity of author with hero, 
which disregards both biographical and source research; 
interpretation of Simplicissimus’ recurrent, personal gloom 
as pessimistic baroque Weltanschauung, for which the re- 
maining novels are also erroneously presumed to be ve- 
hicles; refusal to let the hero speak for himself; repudia- 
tion of Grimmelshausen’s demonstrable aim of entertaining 
his contemporary audience; failure to recognize the ade- 
quacy of Grimmelshausen’s work for his purpose; the sub- 
stitution for this of a primary ethical aim, complete with 
fabricated apotheosis and “classical” structure, both 
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resulting in the critical predicament of having to explain 
the hero’s further, obviously unclassical adventures and 
reappearances as a mountebank. 
The secondary literature notwithstanding, the text 

shows Der Abenteuerliche Simplicissimus Teutsch to be 
a masterful tale of adventures, revolving about an absorb- 
ingly problematic but ethically static hero. 

Microfilm $5.55; Xerox $19.60. 434 pages. 
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For the last twenty-five years, many perceptive critics 
have held the opinion that Thomas Wolfe was unsuccessful 
as a novelist. In the main these critics are agreed that 
Wolfe failed on two counts: (1) his autobiographical method 
prevented his novels from having any kind of significant 
aesthetic form; (2) the content of his fiction is too extrav- 
agantly romantic to be taken seriously. 

Our examination of Wolfe’s fiction was not designed 
specifically to refute or substantiate either of these 
charges. Instead it had as its goal a study of the thematic 
motifs in the different novels to see if they formed any 
kind of intelligible pattern. The result of this study led 
us to the conclusion that Wolfe’s psychological vision of 
life in Look Homeward, Angel gradually changed to an in- 
creasingly Christian awareness of evil in You Can’t Go 
Home Again. The body of our work represents a critical 
interpretation and documentation of this particular change. 

As an introduction to our study, we thought it wise to 
include from Wolfe’s correspondence the author’s personal 
comments on the form of his fiction, as well as his defense 
of autobiographical fiction. 

According to our study, the thematic content of Wolfe’s 
fiction is based on the dualism between “the house on Wood- 
son Street” and “Dixieland” as controlling metaphorical 
symbols in Look Homeward, Angel. Supporting this dual- 
ism in the novel are the psychological motifs of emotional 
rejection, the Victorian Puritan parents, the Oedipal in- 
volvement, lost innocence, the pastoral world, and the pas- 
toral vision. A more inclusive dualism, in which the met- 
aphorical symbols of the contrasting houses have been 
merged with the primary archetypal images representing 
the masculine and feminine principles, integrates and il- 
luminates the meaning of these various motifs throughout 
Wolfe’s four major novels. 

From this examination we have arrived at the following 
conclusions: (1) that the romantic or “pastoral” search of 
Wolfe’s protagonist is controlled by his attachment to the 
feminine principle in his emotional and spiritual life; 
(2) that the archetypal search of the protagonist for ma- 
turity is controlled by his allegiance to the masculine prin- 
ciple in his emotional and spiritual life; (3) that the crucial 

















event which distinguishes between these two searches is 
the protagonist’s personal discovery of evil. 

In Wolfe’s fiction this personal discovery of evil oc- 
curs at the end of The Web and the Rock. Using this dis- 
covery as a kind of key, we have interpreted the resolu- 
tion of the archetypal dualism in You Can’t Go Home 
Again. The conclusion of our study has been a critical 
examination of Wolfe’s re-affirming faith in man’s spir- 
itually divided nature. It is our conviction, moreover, 
that this culminating vision in the fiction of Thomas Wolfe 
is more Christian than romantic in its traditional meaning. 

Microfilm $7.10; Xerox $25.20. 557 pages. 
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Criticism is, without doubt, the form of literary pro- 
duction that has preoccupied Azorin most during his ca- 
reer. His early criticism, bitter attacks on the preceding 
generation of Menéndez y Pelayo, Valera, Echegaray, 
Nafiez de Arce, and Campoamor, was anarchistic and 
founded on the desire for an upheaval of the traditional 
values for the sake of change alone. It was inspired by 
wide reading in nineteenth-century French thought and 
characterized by a youthful impetuousness which led to 
many contradictions. Because of the violence of this crit- 
icism the young Martinez Ruiz suffered economic and 
social setbacks which caused him to heed the advice of 
Clarin and practice self-control. By the turn of the cen- 
tury his personality had already become more conserva- 
tive and the adoption of the pseudonym Azorin in 1905 is 
symbolic of this change. 

Azorin’s first effort to analyze the whole of Spanish 
literature did not begin until 1912 with the appearance of 
Lecturas espanolas which was followed by Clasicos y 
modernos (1913), Los valores literarios (1914), Al margen 
de los clasicos (1915), Rivas y Larra (1916), Los dos 
Luises y otros ensayos (1921), De Granada a Castelar 
(1922), and Los Quinteros y otras paginas (1925), and an 
analysis of his critical production must emphasize this 
period while only looking for formative elements in the 
first period. As we gain more historical perspective, it 
becomes evident that many of the now-accepted critical 
evaluations have their origins in the articles and essays 
that Azorin wrote between the years 1912 and 1925. 

A close study of this work shows that his interest in the 
history of Spanish literature has social implications-- 
since a race best reveals its spirit in its literature, Azorin 
seeks to define lo castizo by a study of Spanish letters. 
His method, although historical in nature, rejects history 
and erudition because they eliminate a psychological in- 
terpretation. The theory of biological evolution applied 

to literature, inspired by the work of Brunetiére, satisfies 
Azorin’s ideas. By turning his attention to details which 
reveal the spirit of a work or of the whole corpus of lit- 
erature, Azorin finds in an evolving traditional layer the 
eternal undercurrents of history. 

Azorin’s sensibility is the determining factor. Since 
the subjective element cannot be eliminated from literary 
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criticism, Azorin looks for characteristics in the litera- 
ture of the past that correspond with the contemporary sen- 
sibility, more specifically his own. In this way he defines 
the ever-present, but evolving, basis of Spanish literature. 
A detailed examination of Azorin’s criticism shows that 
he finds the same qualities in Juan Ruiz, Garcilaso, the 
mystics, and Cervantes that he finds in Galdés, Pereda, 
Mir6, and Baroja: a spontaneous and simple style, an 
individualism which challenges existing values, a love for 
the Spanish landscape, and the dolorido sentir which is 
caused by the awareness of the brevity of material exist- 
ence. 

Justice is not done to Azorin’s criticism, however, 
unless we consider it in the light of his whole aesthetic. 
An examination of his creative work reveals the same 
characteristics that Azorin finds predominant in Spanish 
literature. In short, the purpose of his art is to define 
the eternal Spanish spirit in terms of an evolutionary sub- 
stratum which, although changing in texture, is and always 
will be present. 

Microfilm $3.30; Xerox $11.50. 253 pages. 





THE DEVELOPMENT OF THOMAS WOLFE 
AS A LITERARY ARTIST 


(Order No. 61-3863) 


Jesse Cecil Gatlin, Jr., Ph.D. 
University of Denver, 1961 


This study of Thomas Wolfe’s development as a liter- 
ary artist is focused through five problems: Wolfe’s con- 
ception of the artist; the sources of his art; the problems 
of form in his art; his methods and techniques as an art- 
ist; and the permanent literary value of his work. 

To Wolfe the artist’s task embodied a dilemma: how 
both to represent and to enrapture those men and that 
society which repelled him. His initial concept of the self- 
oriented and socially alienated artist evolved into a con- 
cept of the artist as the leader of man’s attack on evil, 
suffering, and death. He progressed from man-alone to 
“man-alive.” 

Wolfe’s knowledge of literature influenced the style 
rather than the substance of hiswriting. His major sources 
were: stories he had heard; people he had known; and the 
events of his own life and his reactions to them. Geo- 
graphically, socially, and philosophically, his work broad- 
ened from intense concern with the self to equally intense 
concern with society as it affects the self. 

Wolfe most often achieved form through the principle 
of the recording sensibility. He interfuses objective ren- 
dering with impassioned lyrical and rhetorical comment on 
the significance of what is rendered. In his short fiction 
Wolfe often uses narrative point of view, dialogue, and 
folklore as organizing devices. His posthumous works 
reilect only dimly the “genuine spiritual and artistic 
change” which had prompted Wolfe to dedicate himself to 
social, political, and moral issues largely ignored in his 
earlier works. His total work exhibits a formal scheme 
centered on the physical and spiritual odyssey of man 
seeking his‘place in the world. 

Technically, Wolfe’s work is distinguished by: success- 
ful characterizations; experimentation with lyric utterance 


as a sort of choral comment; epigraphic thematic fore- 
shadowings re-enforced by recurrent patterns of imagery 
within the narrative itself; humor as a device to gain aes- 
thetic distance; the use of speech-rhythms as a vehicle 
for them; the use of familiar literary passages for effects 
of irony and mood; and stream-of-consciousness narra- 
tion. Because Wolfe tends to explore his characters sym- 
pathetically, he often fails as a satirist. But humor 
abounds in his writing and his range of humorous charac- 
ter and technique is unusually broad. During his career, 
his writing developed from a mode which was largely 
evocative and poetic toward one which was more conven- 
tionally narrative and prosaic. 

Wolfe once wrote that “fiction is not fact, but fiction is 
fact selected and understood, fiction is fact arranged and 
charged with purpose.” His ability to transmute personal 
experience into art reveals Wolfe as a conscious artist 
aware of the technical requirements of the craft of fiction 
and equipped to put those requirements into practice. 

A continuing popular and scholarly interest attests in 
part to the value of Wolfe’s work. But the enduring value 
of Thomas Wolfe is the appeal his works make to the uni- 
versal spirit of hope that survives despite the frustration 
and loneliness and grief which are the inevitable concom- 
itants of life. For Wolfe, to be human was to be dissat- 
isfied, to be temporal was to seek eternity, to be alive 
was to demand life. He was a cross between the romantic 
yea-sayer and the pessimistically biased existentialist 
who sees man’s task but despairs of his ability to accom- 
plish it. Wolfe was an optimist but never a blind one. He 
believed firmly in the potential of humanity for greatness 
in conception and goodness in action, and his works re- 
flect the sense of loss and frustration and isolation of all 
men who demand of life, not more than it can be, but more 
than it so often is. 
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An examination of the bibliography concerning the 
Libro de buen amor of Juan Ruiz, shows that the contro- 











versy on its moral meaning remains so far unresolved. 
The efforts to demonstrate that the author was right in 
claiming that there was a moral purpose hidden in his book 
are constantly met by the opposite efforts calculated to 
prove either the non-moral or the immoral character of 
its contents. 

An analysis of the Endrina Episode consistently reveals 
admonition of women through the incorporation of moral- 
izing statements, and through the intervention of the au- 
thor’s warning voice (c. 699, 865-866). Furthermore, the 
love adventure which follows is a very clear correction of 
the possible bad example set by the happy ending of the 
Endrina episode. In the sequel the girl dies. 
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Not taking into account the two serranas who seduce 
the sinful priest, the only two successful adventures in the 
book are the ones mentioned above. An analysis of the 
episodes dealing with the “duefas cuerdas” who reject the 
advances of the go-between or the sinful lover, also re- 
veals the same admonitory intention. In other words, if 
we remove the moral purpose from these stories, they 
become incomprehensible. This is especially true of the 
Garoza episode, in which there is repeated mention of the 
idea of “death” meaning ‘damnation,’ ‘mortal sin’; this 
idea becomes even more striking in its moral meaning 
_ when the good nun dies, thus bringing home the brevity of 

life, the unworthiness of worldly joy and the dangers of 
sin. 

Analyzing once more the controversial words of the 
prologue of the Libro in the light of its contents we come 
to the conclusion that the moral purpose of the author 
embraces both sexes (he wants everybody to avoid “loco 
amor”). However, the Archpriest conveys two different 
attitudes depending on whether the moral lesson is ad- 
dressed to men or women. Juan Ruiz teaches men through 
satire and women by giving them defensive knowledge 
which they can use against the tricks of go-betweens and 
sinful lovers. These two attitudes find an artistic paral- 
lel in two voices--one scornfully satirical and one ear- 
nestly moral--which are heard throughout the book, but 
it is not always easy to tell them apart. The continuous 
concern of the author on behalf of women appears again 
and again in the Libro; at times it takes the form of a 
sudden warning (439d); at others, it is an explanation di- 
rectly addressed to them (c. 1573-1574); sometimes it is 
a clarification of something previously stated (c. 161-162), 
but in spite of the variety of forms it assumes, the didac- 
tic intention is always noticeable and always the same: to 
point out for the sake of the “duenas” which behaviour is 
safe and which is dangerous. 

We believe that it is in the light of all the above that 
one should interpret Juan Ruiz’s declarations that his one 
desire is to “servir duenas,” as expressions of his per- 
sonal moral intention of being useful to them. 

The admonition of women does not always take the form 
of praise of good conduct. He also admonishes them by 
criticizing women for bad conduct (286cd, 394 ss., etc.); 
nevertheless, if we compare his criticism of women to 
that of woman hating writers, we find that he is never 
scornful or bitter. This is especially signifitant in view 
of the terrible ability he can display when he wants to be 
scornful or satirical. 

In view of the fact that the declared moral purpose of 
the book is “servir” women, we believe that the moral 
minded interpretation we have presented is justified, and 
that the title “Book of Good Love” must be taken seriously 
also as an expression of the personal and moral “buen 
amor” of Juan Ruiz for women. 

Another circumstantial proof of the attitude of the au- 
thor toward women is to be found in his devotion to the 
Virgin Mary as exemplified by the many lyrical poems in- 
serted in the book; in these poems we find the poet’s only 
personal, subjective, expressions of love. 
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Although Maupassant’s short stories have long been 
considered among the best in world literature, few people 
if any have considered them strongly imbued with a sense 
of the comic. This is due both to the weight of the non- 
comic short stories which often surround the comic tales 
and to the wry nature of much of the author’s verve which 
may leave an over-all impression of pessimism on the 
reader’s mind. Upon separating the comic tales from the 
whole of Maupassant’s work, however, one sees that they 
constitute an important part of the author’s production. 

Comic short stories may be selected by the simple 
but, of necessity, subjective means of choosing those 
which seem to cause laughter; but to determine the over- 
all role of the comic, one must determine why one laughs, 
and what the goal of the author was in creating a certain 
form of comedy. The next step is to compare the comic 
aspects of the tales with various definitions of comic 
genres to classify the works not only according to the 
nature of their comic, but also, where possible, accord- 
ing to the subject matter. The following categories, cor- 
responding to chapter headings, were established after 
considering Maupassant’s total production of short sto- 
ries and consulting numerous definitions of comic genres: 
The Gross Comic, Satire, and Irony. The first of these 





three was further divided into the following sections: The 
Practical Joke, The Farce, and The Farce of the grivois. 








Although a number of Maupassant’s tales contain elements 
of more than one comic genre, this problem was solved 
by treating the work according to its most prominent 
comic aspect. 

Maupassant’s comic short stories run the gamut from 
the simplest type, the gross comic, through satire and 
irony. The gross comic largely stresses physical action, 
malentendus, and comedy of situation, and is itself sub- 








divided into the three distinct sections given above. The 
practical joke scarcely requires a definition; the farce, 
however, is defined as an aspect of the comic exciting 
laughter by improbable situations, gross incongruities, 
and mistaken identity. The victim of the farce, in contrast 
to the observer or reader, is usually unaware of the true 
situation in which he is involved. The third form of the 
gross comic, called The Farce of the grivois, falls es- 
sentially within the definition of the farce, but its comic 
appeal is largely dependent on a situation which is sexual 
in nature without being obscene. 

Satire is a critical approach to people or institutions 
in the guise of an objective narrative. Instead of beseech- 
ing his readers with arguments to criticize a person, a 
group, or an institution, the satirist depicts the object of 
his satire unfavorably, but in an apparently detached man- 
ner, leaving the reader to draw the inevitable conclusion. 

The comic of a number of Maupassant’s tales is due 
to ironic situations known as dramatic irony or irony of 
fate. While a form of verbal irony exists which is akin to 
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satire, Maupassant does not use it. The term irony, then, 
shouid be understood as dramatic irony. Dramatic irony, 
whether in literature or in life itself, is created by a wryly 
comic discrepancy between an expectation and the actual 
outcome of a given situation. 

In all three of his comic genres Maupassant has con- 
trasted the ideal man with his own personal image of man- 
kind. Although he mocks men, their society, their institu- 
tions, and their expectations by different forms of the 
comic which vary in refinement, Maupassant, at bottom, 
does not seem to despair completely of their world, for 
an attempt to correct what iswrong or evil may be detected 
in all forms of his comic. 
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One of the most firmly established positions in the 
criticism of Thomas Wolfe is that which seeks to show how 
Wolfe grew, how he moved from the immature, egocentric 
Eugene Gant of Look Homeward, Angel and Of Time and 
the River to the mature George Webber of You Can’t Go 
Home Again, and how this second protagonist is a man no 
longer withdrawn in self but one who has discovered Amer- 








ica, has recognized that he is a part of the “man-swarm.” 
But in spite of what seems at first glance to be convincing 
evidence for such a reading of Wolfe, if “growth” implies 
moving to something good from something less good, then 
this reading gives only a partial truth: it gives a state- 
ment of “growth,” but not much real growth. 

There is in Look Homeward, Angel and Of Time and 
the River a great deal more than Eugene’s celebration of 
“I,” Whatever else these books may do, they present a 
world of living people. And this world is not presented 
simply as a shadowy environment for Eugene to rebel 
against. Revolt is there, yes; but more important is the 
dramatizing of the waste of human potential, of the fum- 
bling (and failing) efforts of Wolfe’s people to realize 
themselves as human beings. 

In the Webber novels, particularly You Can’t Go Home 
Again, there appears to be deliberate effort to express a 
social consciousness -- to use the phrase so often repeated 
by those who praise Wolfe for his “growth.” But two er- 
rors are frequently made by critics of You Can’t Go Home 
Again: praise is heaped upon passages of naked state- 
ments, seemingly because such statements proclaim a 
“new” concern with Man and not because they have any 
special artistic value; further, the author’s explanation 
for Webber’s acts is too readily taken at face value. 

This second error can result if we fail to squarely face 
up to the sensual nature of Wolfe’s protagonist. Beginning 
with the very earliest clues to Eugene Gant’s sensual na- 
ture and carefully examining each successive man-woman 
relationship in the Gant novels, we find that invariably 
Wolfe sets up checks that prevent his protagonist from 











getting permanently entangled, checks that keep him 
“safe.” We find that already in Look Homeward, Angel, 
Wolfe is moving closer and closer to that world he finally 
reaches at the end of You Can’t Go Home Again -- a world 
in which there remains only George Webber. 

Wolfe tells us that George Webber had to reject Esther 
Jack if he was to remain true to his Art. Esther repre- 
sented the world of special privilege; but George -- as an 
artist -- could be only on the side of Man. It is an elo- 
quent argument and almost convincing. But finally there 
is something of an emptiness in George Webber’s words. 
For the affair with Esther Jack follows the very same 
pattern established in all the previous personal relation- 
ships of Wolfe’s protagonist. And whatever the assertion 
or the naked statement, it is largely the sensual nature of 
Gant-Webber that leads him out of these relationships. 

The Webber novels are not failures. Far from it. But 
it is important to see that the notion of Wolfe’s “growth” 
is suspect. For such a notion too often results in over- 
praising passages in the Webber novels of dubious artistic 
merit (as well as dubious political merit) and -- probably 
more important -- helps to obscure truly great qualities 
in Look Homeward, Angel and Of Time and the River. 
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The Partial Critics examines the limitations of eval- 
uative criticism of poetry, especially of lyric poetry, since 
the start of the movement in poetry and literary theory 
begun by T. E. Hulme, Ezra Pound, and T. S. Eliot. It 
also attempts to discover whether the limitations can be 
overcome. Approaches to evaluative theory are analyzed 
to show what each may or may not say about the worth of 
poems. Attention centers upon types of criticism rather 
than upon total performances of individual critics. 

Theories are considered as “mimetic” or “formalistic,” 
depending on whether or not poems are considered as rep- 
resentations of something external or as achievements of 
a structure. Mimetic criticism is further classified by 
what poetry is said to imitate. Usually imitated are the 
personality and experience of the poet, philosophic ideas 
and moral ideals, physical things, social views, tradition, 
and pre-conscious feelings. Formalistic criticism treats 
form as open, closed, or symbolic. Each approach deter- 
mines its appropriate kind of analysis and judgment. Most 
critics sacrifice consistency for theoretical completeness 
and fairness to individual poems. 

Mimetic criticism can neither discuss technique ade- 
quately nor explain interest in art rather than in other 
versions of reality. Formalist criticism, as it has de- 
veloped in the twentieth century, has other limitations. It 
usually treats form as closed, suggested thereby that the 
poem is unique and autonomous, hence both divorced from 
the rest of reality and a law unto itself. To the extent that 
a poem is removed from reality, it is either a meaningless 
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abstraction or the satisfaction of a relatively minor im- 
pulse; to the extent that it is a law unto itself, there can 
be no criteria for judging it. 

Mimetic criticism can account for the value of content; 
formalist criticism can analyze structure. A complete 
criticism must do both. One approach to complete crit- 
icism is to treat the poem as opening into the experience 
of the reader. Only by considering the poem as an expe- 
rience can the critic account for the varied and profound 
effects which generations of readers have found in poetry. 
Subjectivity is avoided by the concepts of funding and re- 
quiredness, as developed by Stephen C. Pepper and Wolf- 
gang Koehler, respectively. Although the poem must be 
judged as an experience, it is an experience of a certain 
kind. It is the experience of a symbolic form, hence it is 
mimetic, imitating or embodying an aspect of reality; it 
is also a form, which means that reality has been changed. 
Individual poems must therefore be “congruent” (related 
to reality) and “coherent” (having all necessary parts in 
proper order). Because a poem is a linguistic structure, 
coherence and congruence are related so that the degree 
of one in a poem depends upon the degree of the other. 
Further, discriminations of value may be made in terms 
of degree of coherence and extent of congruence; the for- 
mer is “integrity,” the latter, “complexity.” Specifically 
poetic devices, ranging from rhyme and meter to ambiguity 
and metaphor, promote the realization of integrity and 
complexity by utilizing the fullest capacities of words. 

A poem is judged, then, not by appeal to any specific de- 
vice or set of devices, but as a linguistic structure likely 
to stimulate a complete experience referable to other 
kinds of experiences of reality. 
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A “historical novel” is one in which the author proposes 
to reconstruct the characteristic way of life of a past age, 
taking advantage of the aesthetic pleasure that historical 
characters and events offer when contemplated in the dis- 
tant past. The historical characters and events presented 
must belong to an age previous to that of the novelist. The 
action of the novel can be almost wholly imaginary, but it 
must be related to at least one important historical event 
or figure. The material borrowed from history can be 
changed by the novelist for his poetic ends. What lends 
aesthetic value to the historical novel is not the history it 
portrays, but the artistic qualities which the author brings 
to his work. That is to say, good historical novels are 
good because they possess the same qualities that all the 
great novels which depict modern life embody. In fact, 
the presentation of too extensive a historical content is 
what has most hindered the writing of artistic historical 
novels. If we examine the best historical novels of world 
literature, we see that their plots are almost wholly fic- 
tional, with few historical incidents. Their guiding prin- 





ciple is verisimilitude, rather than historical accuracy. 
The historical characters always appear in minor roles. 
Usually, although not always, the historical characters 
are presented in imaginary plots, not in well-known acts. 

Following the outline of Enrique Anderson Imbert in 
his “Notas sobre la novela historica en el siglo XIX,” we 
have classified the Colombian historical novels according 
to their subject matter: novels of non-American theme; 
“indianista” novels and novels of the Conquest; novels 
about colonial society: the sixteenth, seventeenth and 
eighteenth centuries; and novels of the Independence 
period, 

What is most striking about these novels is that their 
primary purpose is instructive, not aesthetic: all of them 
try to teach history. The main characters are usually 
important historical figures, and the greater part of the 
action of the novel consists in the presentation of well 
known historical events. The fictional part is limited to 
a love affair between a historical character and an imag- 
inary one. The novelist’s ideal is to present the maximum 
historical content, without altering the truth of the facts. 
Historical errors frequently appear in these novels, but 
this is generally due to the author’s lack of careful schol- 
arship, and not to his intention of changing historical de- 
tails for poetic ends. 

Another characteristic of the Colombian historical 
novel is that it displays very little original investigation 
on the part of the author in the primary sources of history. 
Almost without exception the novelist does no more than 
novelize the famous historical happenings which are found 
in textbooks. For that reason the Colombian historical 
novel shows little interest in the archeological aspect of 
its reproduction of past ages; that kind of information 
presupposes much study in specialized treatises and much 
original work, visiting museums, special collections and 
scenes of the action. 

It is clear that these novels are mediocre not only 
because of their poor treatment of the historical aspect, 
but also because they do not meet that requirement essen- 
tial to all good novels: the presentation of fully developed 
lives. 

Fortunately, there are two Colombian historical novels 
which stand out from the mediocrity which surrounds them 
by their high aesthetic quality: Phineés, by Emilio Cuervo 
Marquez, and Zoraya, by Daniel Samper Ortega. 
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This edition of Greenes Vision and A Maidens Dreame 
is to be a part of a projected edition of the complete works 
of Robert Greene (1558-1592) sponsored by the Shakespeare 
Institute of the University of Birmingham (England) and the 
University of Alabama. 

Since there is only one extant early edition of each of 
these two works of Greene, there was no problem in 
selecting the copy-text. For Greenes Vision the 
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Henry E. Huntington Library copy was taken as the control 
text and was collated with the British Museum copy. For 
A Maidens Dreame the Lambeth Palace (London) Library 
copy, the control text, was collated with the Folger Shake- 
speare Library copy. 

The copy-text has been reproduced faithfully, with 
emendations only of manifest errors and misprints. Orig- 
inal spellings and word divisions have been retained. The 
original punctuation has been reproduced except where it 
is clearly erroneous or would mislead a reader familiar 
with Elizabethan printed texts. Silent corrections include 
expansion of abbreviations, correction of turned or dam- 
aged letters and obvious spacing errors. All emendations 
of the copy-text are recorded in the apparatus criticus. 

Bibliographical and literary introductions precede each 
of the works. In the bibliographical introduction to the 
first work I have suggested that the hitherto unknown 
printer of Greenes Vision was Edward Allde. The date 
of publication of Greenes Vision, also unknown, has been 
tentatively established as 1592, after Greene’s death on 
September 3. The date of composition, 1590, has been 
determined by references in Greenes Vision to other works 
which can be dated. In the literary introduction to Greenes 
Vision, I have dealt with the attitude of sixteenth century 
readers toward Geoffrey Chaucer and John Gower, each 
of whom, as characters or narrators in the framework, 
tells a tale in Greenes Vision to illustrate what he thinks 
is a fitting kind of story for an author to write. I have 
also investigated the relationship between Greenes Vision 
and The Cobler of Canterbury, which Greene says he has 
been falsely accused of writing, and Tarltons Newes out 
of Purgatorie, against which the Cobler is alleged to be 
an “invective.” 

Since .. Maidens Dreame is a eulogy of Sir Christopher 
Hatton, Queen Elizabeth’s Lord Chancellor who died in 
1591, a biographical sketch of Hatton has been included 
and a comparison made between Greene’s estimate of 
Hatton and the estimates of historians and other writers -- 
in which it is found that Greene gives a fairly accurate 
appraisal. 

Following each text is a commentary on such things as 
historical, legendary, and literary allusions; foreign words 
and phrases; scientific or pseudo-scientific references; 
parallels in works of Greene and contemporary writers. 
Also included for each work is a glossary of words that 
might be unfamiliar to a student of Elizabethan literature. 

Microfilm $2.75; Xerox $8.60. 188 pages. 



































THE POLITICAL THOUGHT OF 
ROBERT BROWNING 


(Order No. 61-4552) 


James Joseph McNally, Jr., Ph.D. 
University of Virginia, 1961 


Seldom has anything been written of Browning’s polit- 
ical beliefs extending beyond a gloss of Why I Am a 
Liberal. This study is intended to remedy that neglect. 

As might be expected from one whose earliest poetic 
influences were Byron and Shelley and who grew up ina 
liberal and dissenting atmosphere, Browning’s long, early 
works of the eighteen-thirties--Pauline, Paracelsus, 











Sordello (published 1840)--are filled with a belief in free- 
dom and the wish to serve mankind by liberating others 
from bondage of body or mind. His first stageplay, Straf- 
ford (1837), taken from the seventeenth-century struggle 
between King and Parliament in England, is replete with 
republicanism and Browning’s abiding patriotism. 

The pamphlets of the Bells and Pomegranates series 
(1841-1846) are rich in political suggestion. Pippa Passes 
reveals an interest in Italy’s struggle for independence 
and unity, the political cause that found most expression 
in Browning’s poetry. At least a half-dozen poems in the 
next decades touch upon this topic, most notably in Men 
and Women (1855). In King Victor and King Charles 
(1842), second of Bells and Pomegranates, Browning pre- 
sents portraits of the patriot king in the truthful, public- 
spirited Charles and his opposite in the unscrupulous, 
power-minded Victor. The Return of the Druses, which 
treats a revolt of the oppressed, advances the idea that 
man can only be ruled through awe. Colombe’s Birthday 
represents a triumph of love and republicanism, but Luria 
and A Soul’s Tragedy are concerned respectively with a 
superior person destroyed by a scheming council and with 
a young patriot corrupted by power. Dramatic Romances 
and Lyrics contains several references to contemporary 
politics, the most distinguished being “The Lost Leader,” 
an attack on a poet who would accept an office from a 
monarch. 

Browning’s dislike of tyranny causes a continuing anti- 
Papal strain in his writing; his remarks on politics are 
often petulant. “How it Strikes a Contemporary,” from 
Men and Women, shows that Browning looked upon the 
poet as one of God’s spies and the true governor of man. 
The Ring and the Book (1868-1869) implies a criticism 
of the system of government that could produce a Guido. 
In later years, Browning’s pronouncements on politics be- 
came increasingly critical. Prince Hohenstiel-Schwangau 
(1871) satirizes a fool and knave who regards himself as 
a savior of society. Disraeli is caricatured in “With 
George Bubb Dodington,” one of the Parleyings of 1887. 
While he played a role in society as a representative of 
the world of letters, the public cause that Browning most 
avidly supported during his last two decades was anti- 
vivisectionism. 

A liberal of his day, Browning is apt to impress a 
later observer as essentially conservative in outlook, as 
indicated by his opposition in the eighteen-eighties to 
Home Rule for Ireland, woman’s suffrage, and government 
regulation even of hospitals. He was generally more in- 
terested in the legislative and judicial aspects of govern- 
ment than in the executive. Politics did not always have 
an elevating effect on his writing, though it did result in 
some of his more characteristic and memorable utter- 
ances. 

Perhaps the chief value of this study is its demonstra- 
tion that the most profitable approach to Browning is not 
the topical or the biographical. Browning is best studied 
as a poetic craftsman. As a man and thinker, he is fre- 
quently disappointing. As a poet he lives. 

Microfilm $4.65; Xerox $16.45. 364 pages. 
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THE EVOLUTION OF THE 
GAUCHO IN LITERATURE 


(Order No. 61-4000) 


Theodore Infante Murguia, Ph.D. 
University of Washington, 1961 


Chairman: Anibal Vargas-Bar6én 


Using selected works the study traces the evolution of 
the gaucho in the literature of the Rio de la Plata, and is 
divided into five literary periods -- colonial, independ- 
ence, Rosas’ tyranny, political reorganization, and 1886 
to 1926. 

As background material, the origin and general char- 
acteristics of the gaucho and his political, economic, and 
social contributions to La Plata society are described in 
Chapter II. 

The popular poetry of the colonial period, an original 
verse sung by the “payadores” and transmitted orally, 
reveals very little of what the gaucho was really like, but 
it does show his concern with such emotional aspects as 
love and death. The elements which characterize gauch- 
esque poetry are not found in the popular poetry, but in 
the written literature which began at the end of the 18th 
century, in which the gaucho is portrayed as a soldier, 
praises the prowess of his leader, and reveals his distaste 
for the foreigner. 

With the English invasions in 1806 and the war of inde- 
pendence in 1810 the gaucho was transformed from an out- 
cast of society to a national hero and was firmly estab- 
lished as a literary figure. He is depicted as a great 
soldier with a strong love of freedom, a great love of 
country, and a distaste for the foreign oppressor, and be- 
gins to take on a symbolic nature as he becomes a critic 
of social and political conditions. 

During the period of civil wars between unitarians and 
federalists and the tyranny of Juan Manuel Rosas (1820- 
1852) the intellectuals of Argentina fled to other countries 
from where they carried on a vigorous literary campaign 
against the tyrant. The literature of these exiles reveals 
three aspects of the gaucho. The gaucho continues to be 
a critic of social and political conditions. With Rosas as 
the prototype, the gaucho is depicted as an ignorant, brutal, 
blood-thirsty outlaw. Some of the same authors, however, 
attribute such excellent qualities to some of the characters 
whom they select for much of their writings that they are 
actually instrumental in the idealization of the gaucho. 

The period of reorganization (1853-1885) is the most 
critical period in the life of the gaucho. War reduced him 
in number, the political stabilization of the country ended 
his long career as a soldier, and the immigrant with a new 
system of agriculture eliminated much of his opportunity 
to work. But while the real gaucho was beginning to dis- 
appear, he reached his peak in poetry and achieved a high 
level of symbolism through the works of some of the great- 
est names in Argentine poetry. The gaucho is portrayed 
primarily as a socio-political critic, as a persecuted 
gaucho, and as a gaucho destroyed by an advancing civili- 
zation. 

As the new civilization advances with great rapidity, 
curtailing his work and altering his social life, the once 
virile and robust cowboy of the pampas is transformed into 
a physical and moral degenerate. The last period of the 
gaucho, then, is marked by a painful decadence. The gaucho 





becomes the subject of drama and novel in a literature 
that records the fall and deterioration of the gaucho, re- 
vives the theme of the gaucho as a soldier, studies him 
as a psychological type, and culminates with a highly 
idealized image of the gaucho. 

In general the writers have followed the natural evolu- 
tion of the gaucho. In each period the authors usually 
begin by painting a realistic picture of the gaucho, but 
as each writer adds to what has preceded, the gaucho is 
gradually removed from the realm of reality and becomes 
more of a symbolic and legendary figure. 

Microfilm $4.50; Xerox $16.00. 352 pages. 
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Chairman: Professor Lecky 


This criticism of the plays of Christopher Fry has 
been an attempt to see a “hierarchy of actualizations” in 
his representations of structure, characterization, and 
language. 

The structural progression in The Boy with a Cart 
(1939) is sustained by a series of heroic struggles within 
the two-part action. Characterization is furthered by 
confused multiple quests which awaken all the characters 
to the divine plan embodied by the action. Imagery, em- 
phasizing the sameness of events, confirms structural pro- 
gression: versification becomes a device of character 
differentiation. Because the attention placed on contem- 
plation is disproportionate to the dramatic adequacy of 
the action, the acts of representation remain inadequately 
unified. 

In A Phoenix Too Frequent (1946), a bereaved widow 
is reconciled to a youthful suitor and accepts life instead 
of self-martyrdom. The small cast of characters, who 
represent high, intermediate, and low social rankings, 
forms and re-forms sexual triangles; the focused game 
of passion which ensues confirms the transformation sym- 
bolized by the phoenix myth. The “double vision” of the 
characters reappears in both cosmic imagery and punning 
sound-sense links. As a result, the representative acts 
are almost perfectly unified. 

The structure of The Firstborn (1956) progresses by 
successive plagues, while the movement between Egyptian 
palace and Israelite tent implies the freeing of the Jews 
through the inevitable death of Pharaoh’s first-born son. 
The maimed reunions, internecine struggles, and frenzied 
meditations all internalize the universal convulsions. The 
paradoxical denouement is reflected by the split between 
dynamic sun-imagery anda static hand-dust-music cluster; 
the riddling versification reflects inner personality ten- 
sions. Despite Moses’ unmotivated return to the palace, 
the representative acts are effectively integrated. 

In The Lady’s Not for Burning (1949), a discharged 
soldier attempts to free an accused witch by confessing 
his own “crimes.” Both the youthful sexual competitions 
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and the deepening rift between radicals and conservatives 
reveal a fundamental disunity among moral perspectives, 
although each character is engaged in a quest for Edenic 
innocence. Imagery clusters around antithetical sunmet- 
onyms, while versification tends toward autonomy. Al- 
though contrarieties are finally balanced, less than com- 
plete dramatic unity results. 

Thor, with Angels (1949) effectively completes the 
martyrdom of a British slave with which the action begins, 
but messengers, prophecies, and miracles coerce pro- 
gression. Neither motivation nor fate but moral develop- 
ment within Hoel and Cymen accounts for the outcome. 
Light-dark imagery forms a self-consistent structure but 
describes actions inadequately presented. The lack of 
probable, well-motivated progression precludes effective 
dramatic unity. 

In Venus Observed (1950), two father-son conflicts are 
resolved by the burning of an antiquated observatory, per- 
mitting a youthful open society to transform convention 
and a dead past. Although subordinate characters have 
little to do, the penitence of Reedbeck and Rosabel, as 
well as the cultural superiority of the Duke, accounts 
morally for the ending. Star-fire imagery confirms the 
dual level of the action. Yet the coincidences, the machin- 
ery, and the metaphorical coercion of the action all pre- 
clude effective unity. 

The structure of A Sleep of Prisoners (1951) exhibits 
progression through variation rather than linear plot- 
development. The unity of the play derives rather from 
characterization: an imprisoned group of soldiers re- 
capitulate a series of Biblical episodes. Water, earth, 
and hollow imagery confirm the quest-motif, while the 
jocular irreverence of the versification expresses the 
myth-reality perspective. Although structure is domi- 
nated by characterization, language confirms both. Highly 
effective unity results. 

In The Dark Is Light Enough (1954), a double plot, fo- 
cused scene, and the Ulysses- Penelope archetype all de- 
velop the thematic transformation of personality. Except 
for the unmotivated denouement, contrast and variation 
occur with effective progression. Characterization uti- 
lizes multiple role-exchanging, resulting in significant 
cognitions. Imagery confirms the scenic structure, while 
amplifying the mood of fragmentation. Thus, the repre- 
sentative acts attain a high degree of unity. 

Microfilm $4.00; Xerox $13.95. 309 pages. 
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The notion that Ludwig Thoma was merely a Heimat- 
dichter of mediocre talent who has no real artistic signif- 
icance or literary value is widespread. Although precious 
little has been written about Thoma, that which has been 
done usually concerns his activities as a cultural critic 





rather than as an artist. Indeed, many critics maintain 
that it is impossible to separate Thoma the critic from 
Thoma the artist. The majority of those who have at- 
tempted to do so have approached his art quite superfi- 
cially and have, consequently, arrived at superficial con- 
clusions. 

Convinced that the creative, imaginative works of 
Thoma evidence artistic ability of a high order which far 
transcends the merely provincial, I have attempted to 
penetrate to the poetic essence of his works by analyzing 
characteristic aspects of his art. The aim is to show that 
Thoma was an aware, serious, and sincere artist whose 
work is significant, compelling, and aesthetically pleasing. 

After a short chapter which summarizes the trends in 
criticism of Thoma, there follows a detailed study of his 
relationship to Heimat, for Thoma was first and last a 
Heimatdichter. It is shown that Heimat is organically 
essential to his creative, imaginative works; that it af- 
fords the thread of continuity; and that it is the unifying 
force in his art. To be sure, Thoma considered the mere 
presentation of Bavarian life a sufficient end in itself; 
however, he was able not only to give literary expression 
to the Bavaria he loved so deeply, but also to represent 
life and man in a universal sense. With the possible ex- 
ception of Lausbubengeschichten, we find ourselves, in 
the works analyzed here, in a distinctly Bavarian world 
and it attests to the high artistry of Thoma that we, at the 
same time, participate in the world of the generally human. 
Throughout the study it becomes increasingly apparent 
that Heimat for Thoma is a Weg nach Innen--a path to man 
and universally human experiences, 

The elements of Thoma’s art that fuse Heimat and the 
universal are then analyzed and evaluated. The various 
elements are discussed individually as they appear in 
works which best represent them. The works were also 
selected to include the major genres, so that the scope 
of Thoma’s art can be seen. In addition these works ap- 
pear in the chronological order in which they were writ- 
ten, thus affording an opportunity to trace the development 
of Thoma as an artist. The various aspects of his art and 
the works in which they are closely examined are: dialect 
in the drama, Die Medaille; humor in the collections 
Lausbubengeschichten and Tante Frieda, which are treated 
as a unit; style and mood in Der Wittiber, a novel. The 
last chapter is a study of the synthesis of Heimat and uni- 
versal elements in Heilige Nacht, a long poem with a tra- 
ditional theme. 

The results of this study reveal that the art of Ludwig 
Thoma extends far beyond the geographical and cultural 
limits of his Bavarian Heimat and reaches into the very 
life and soul of man. In the microcosm of Bavaria, Thoma 
saw the macrocosm of human existence and experience. 
By focusing his art upon Heimat Thoma makes the univer- 
sal more real and understandable for his readers. In this 
sense, Thoma’s artistic strength is Heimat, for it does not 
limit his art, but opens wide the whole range of man and 
the generally human; it does not inhibit the poet, but in- 
spires him to greater and more significant creation; it is, 
in fact, both the end and the beginning of his art. 

The dissertation includes an extensive bibliography of 
secondary material concerning Thoma and his art. 

Microfilm $2.75; Xerox $7.60. 164 pages. 
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WILLIAM FAULKNER: 
“THE WASTE LAND” PHASE 
(1926-1936). 
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Robert M. Slabey, Ph.D. 
University of Notre Dame, 1961 


Several critics have described William Faulkner’s 
work as a movement from early pessimism and despair 
to later affirmation and bélief; however, a final statement 
has not been given on the exact nature of the “pessimism” 
to be found in the so-called “Waste Land” novels of the 
first decade. No one has presented an adequate evaluation 
of the relationship between Faulkner’s world-view and 
Existentialist philosophy. Likewise, the precise “mythic” 
nature of the material has not been defined. My purpose 
in this dissertation will be to examine the “existential” 
and “mythic” aspects of Faulkner’s work from 1926 to 
1936 and to explain the counterrelationship of these two 
perspectives in his evolving vision of man and the world. 

Faulkner’s “Waste Land” phase began, somewhat un- 
certainly, in Soldier’s Pay (1926) and Mosquitoes (1927), 
with borrowed attitudes of the “lost generation,” post-war 
despair and the Bohemian breakdown of the old Puritan 
morality. Sartoris (1929) marked the start of the Yoknapa- 
tawpha series, but it was not until The Sound and the Fury 
(1929) that Faulkner assumed an ethically mature perspec- 
tive on his Southern material and on the shortcomings of 
the Romantic sensibility. Sanctuary (1931) and As I Lay 
Dying (1930) are examinations of existential problems: the 
nature of existence and man’s failure to come to grips with 
it. In his work there is the revelation of a continuing and 
developing interest in mythic material, especially that 
derived, after T. S. Eliot’s example, from The Golden 
Bough. Light in August (1932), an example of Faulkner’s 
superb craftsmanship, can be read meaningfully as the 
story of both the Existentialist’s “Outsider” and the arche- 
typal hero of mythic adventure; the novel is an enunciation 
of human freedom and moral responsibility. His last novel 
of the decade, Absalom, Absalom! (1936), offers a critique 
of Rationalism and a statement of faith in the poetic im- 
agination. 

The basic subject of Faulkner’s writings is the strug- 
gle to be human. Man must have the existential “courage 
to be”; the realities of life must be faced directly, hon- 
estly, completely; the human condition is complex and 
difficult. Man must search for his soul, for spiritual and 
moral existence, in a world that no longer values such 
things. Faulkner asserts his belief in man’s ability to 
“prevail” in his attempt to give meaning to life. 

If the emphasis during the “Waste Land” phase is on 
“sin,” suffering, and isolation, ultimate salvation and re- 
union are not impossible. Faulkner acknowledges the dark 
night, but he also believes that man has the courage and 
endurance to see him through it. Faulkner’s vision is 
existential and mythic, and at the same time, powerful in 
its expression, scope, and universal significance. 

Microfilm $3.25; Xerox $11.50. 252 pages. 
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Herbert Franklin Smith, Ph.D. 
Rutgers University, 1961 


Major Professor: Dr. Rudolf Kirk 


Modern critics have seized upon Richard Watson Gilder 
editor of Scribner’s Monthly and Century Monthly Maga- 
zine from 1870 to 1909, as a symbol of many of the ex- 
cesses of the conservative spirit in literature that has 
come to be called the “genteel tradition.” A thorough 
examination of Gilder’s relations with the writers of his 
day by no means supports such a generalization. Critics 
have emphasized examples of his editorial timidity far 
out of proportion to their true importance, while the evi- 
dence of his liberal treatment of many of the authors of 
his day, far more typical of his entire career, has largely 
gone unrecorded. 

Perhaps his most important contribution was to pro- 
vide in the magazine he edited a market devoted almost 
exclusively to the publication of American works. Early 
in his career he began the policy of publishing American 
poetry and fiction in preference to literature by English 
and other European writers, a policy that was almost 
unique among American editors. Nor did he limit his 
cultivation of American writers to any particular region; 
under Gilder, Scribner’s Monthly and Century published 
significant works by writers from all areas of the country. 
In particular, Gilder was important for his contribution 
to the literary renascence of the South after the Civil War, 
giving editorial council and providing a market for the 
publications of such writers as George Washington Cable, 
Joel Chandler Harris, and Thomas Nelson Page. Western 
writers like Edward Eggleston and Hamlin Garland sim- 
ilarly profited from their relationship with Gilder. Few 
indeed were the important poets of Gilder’s day, but vir- 
tually all of them found him receptive to their work. 
Sidney Lanier, Edwin Arlington Robinson, Herman Mel- 
ville posthumously, and especially Walt Whitman, all found 
in Gilder a sympathetic editor who recognized their genius. 

Gilder lived in hope of discovering new talent; in Ham- 
lin Garland’s words, he “looked for genius in every mail,” 
but he was equally aware of the great writers of his day. 
For Mark Twain and William Dean Howells he was a sen- 
sitive friend and a helpful editor. Gilder has been crit- 
icized for bowdlerizing the three episodes from The Ad- 
ventures of Huckleberry Finn which appeared in Century; 
an analysis of these episodes shows that Gilder had sev- 
eral other purposes in mind beyond mere censorship, 
and that in no sense was he attempting to weaken Twain’s 
text. Later publications of Twain in Century strengthen 
this conclusion and provide evidence of Gilder’s editorial 
courage. Howells found in Gilder an editor who would 
accept works in ovo that threatened to be controversial. 
Four of Howells’ novels appeared in Century, along with 
several shorter works, and, although Gilder had no great 
influence on either Howells’ writing or his criticism, he 
did act as a sympathetic editor for some of his best fiction 
and as a somewhat weaker seconding voice for his critical 
theories about realism in fiction. 

While he suffered from many of the limitations of his 
age, Gilder could transcend these limitations when the 
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occasion demanded and be of great service to the writers 
who came in contact with him. To remember him only for 
his editorial errors, such as his refusal of Stephen Crane’s 
Maggie, is to ignore the great bulk of his efforts as an 
editor and man of letters to give strength and self-assur- 
ance to American literature. 

Microfilm $5.30; Xerox $18.70. 414 pages. 
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A conspicuous characteristic of the German theater 
since the Second World War has been the production of a 
large number of plays dealing with religious or theological 
problems. The purpose of this thesis is to account for 
this religious revival on the German stage, to describe its 
nature, and todiscuss several of the representative authors 
and plays. 

Indirectly, the discussion proposes to answer two ques- 
tions: Why do contemporary German authors express 
their theological views in the drama, and why are audi- 
ences willing to listen to the discussion of religious prob- 
lems on the stage? 

This thesis is not concerned with naive religious drama 
adapted from and written in emulation of medieval reli- 
gious plays. Rather it deals with plays by authors who try 
to meet the standards of both theological and literary crit- 
icism, i.e., who want to instruct and entertain. The works 
under consideration were written for the professional 
stage, and they deal with theological problems from a con- 
temporary point of view. 

Since religious plays constitute an important part of 
the German post-war drama, it would be unjustifiable to 
present them without reference to the contemporary Ger- 
man drama as a whole. And because of the obvious pre- 





dominance of foreign drama in the repertory of the Ger- 
man stage during the last fifteen years, itisalso necessary 
to refer to relevant religious plays by foreign authors. 

The introduction supplies the necessary background 
for the main body of the thesis. First, it gives a definition 
of contemporary theological drama and a brief description 
of medieval religious drama. This is followed by a brief 
discussion of the individuals and forces responsible for 
the first revival of religious drama in Germany around 
the turn of the twentieth century. This revival, which 
culminated in the years immediately following the First 
World War, was expressed in the revival of medieval plays 
either through adaptation or through emulation. Thirdly, 
the introduction presents the causes and developments 
responsible for the rise of religion in the drama after the 
Second World War. 

The body of the thesis consists of five chapters, each 
of which is devoted to a German dramatist who has writ- 
ten plays involving religious problems. In each case one 
play has been chosen for detailed study because it seems 
to exemplify the author’s general dramatic work. Glinter 
Rutenborn is concerned with the moral responsibility of 
the individual; Manfred Hausmann asks whether man can 
be justified by faith or by works; the central problem in 
the works of Reinhold Schneider is the exercise of polit- 
ical power by a Christian; Franz Theodor Csokor deals 
with the theme of death coming as an omen; and Fritz 
Hochwidlder is concerned with the question of the social 
responsibility of the Church. 

The presence of theological or religious problems in 
contemporary drama, whether stated or implied, is an 
indication of the present rapprochement between religion 
and the arts. An examination of the dramas dealing with 
theological or religious problems shows that this rap- 
prochement is bilateral. On the one hand, we have the 
works of Christian playwrights, the common denominator 
of which is the ideal of integral “truth” expressed in a 
realistic and illusion-less view of Christianity and the 
world. On the other hand, we find a number of secular 
authors who have raised profound theological questions 
in their works, though only indirectly and often in a neg- 
ative sense. Microfilm $4.30; Xerox $15.10. 335 pages. 
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Collective bargaining is conceived as the method 
through which individual employee rights and interests 
are protected, yet the advent of collective action on the 
behalf of an employee group often makes it necessary to 
assign relative importance to the needs and rights of in- 
dividuals versus the needs and rights of the collective 
organization. This thesis investigates the status of in- 
dividual employee rights and interests in the employment 
relationship where collective bargaining has been estab- 
lished. 

The conclusions reached are that: one, individual 
rights and interests are not adequately protected under 
present collective bargaining and legal procedures, and 
two, presently proposed solutions to the problem of in- 
dividual-group conflict in collective labor relations either 
fail adequately to protect such interests and rights or 
would result in either the partial or complete destruction 
of existing collective labor-management relationships. 

What has been required before a realistic solution 
could be offered was a formal, theoretical framework 
which could serve as a basis or rationale for additional 
legislative and judicial actions designed to satisfactorily 
resolve the problems associated with individual-group 
conflict in collective labor relations. This thesis attempts 
to provide such a framework by completing an analogy, an 
analogy first made by the courts relating to the union 
functions of negotiation and grievance processing. 
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LIBRARY ARCHITECTURE 1800-1875: 
A COMPARISON OF THEORY AND 
BUILDINGS, WITH EMPHASIS ON 

NEW ENGLAND COLLEGE LIBRARIES. 


(Order No. 61-4263) 
John Jorg Boll, Ph.D. 
University of Illinois, 1961 


THE PURPOSE OF this study is: (1) to examine ideas 
on library architecture as presented in selected nineteenth 
century works on library science, and to compare these 








The courts stipulated that a “duty of fair representa- 
tion” existed; this duty was imposed upon unions concom- 
itant to the right to exclusive representation. The duty 
is analogous to the requirement of “due process” imposed 
by the fifth United States Constitutional Amendment for 
public legislative and judicial actions. Yet the public cit- 
izen enjoys additional protection for his individual rights 
and interest, i.e., those outlined in the first, seventh and 
eighth amendments. Such additional protection of individ- 
ual rights and interests in the public society also appear 
appropriate for the labor relations community. How- 
ever, Congress, as yet, has utilized only the first amend- 
ment in the recent Labor-Management Reporting and Dis- 
closure Act of 1959. It was used to assure that unions 
would be democratic institutions and thus sensitive to the 
demands and interests of all its members in the negotia- 
tion process. 

The contention of this thesis is that the seventh and 
the eighth amendments to the national constitution which 
are applicable in the public judicial process are appro- 
priate to the quasi-judicial grievance process, as appro- 
priate as the first amendment is to the quasi-legislative 
negotiation process of the union society. In this manner 
the analogy of protection of individual interests will be 
complete between the public society and the private indus- 
trial union society. This solution involves no more pro- 
tection’of individual rights and interests in the industrial 
society than public citizens are granted. In addition, it is 
realistic from the standpoint that it interferes only slightly 
with established collective bargaining relationships as es- 
tablished over an extended period of time and which, on 
the whole, work satisfactorily. 
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ideas with selected college library buildings built in New 
England up to 1875: Harvard, Yale, Williams, Amherst, 
Wesleyan, Mount Holyoke, and Brown; (2) to examine the 
librarian’s role in the planning of these structures. This 
is not a study of architectural styles, but of the functional 
aspects of college library buildings. 

Background material includes the following sections: 
(1) The early American college curriculum; (2) The li- 
brarian and the library in the early American college; 
(3) The development of the use of iron as construction 
material; (4) Sources which could shape early American 
opinions on library architecture; (5) An outline of European 
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library architecture 1300-1850, and of American college 
library architecture 1700-1850. 

Before 1875, most works on library science were writ- 
ten in Germany, France, England, and Italy; almost none 
in the United States. Yet, these works were available and 
known here as early as the 1840’s. The literature was far 
more sophisticated, and far more concerned with functional 
aspects of library buildings, than is generally realized. 
Foremost was the desire to protect the collection: Fire, 
water, theft, humidity, and dust, were the great enemies. 
They determined the building’s location, the choice of 
building materials, the arrangement of areas within the 
building, and the service to readers. 

Departing from the earlier idea of the one-room li- 
brary, the literature demanded, almost without exception, 
tripartition (separate book, reader, and staff areas) but 
recommended different methods to achieve it. With re- 
spect to shelving, the trend was toward making better use 
of floorspace. As the century progressed the literature 
began to recognize special needs such as for internal and 
external expansion, for ventilation, for arranging offices 
according to the flow of work. But—and the point is made 
in some detail—with very few exceptions, the literature 
did not lead developments, it usually merely recommended 
what had been tested in practice beforehand. 

The actual New England buildings conformed in many 
details to the theoretical ideas advocated during the nine- 
teenth century, but this is apparently due to correlative 
rather than causative relationship. Like the literature, 
most of these buildings were not in the forefront of library 
architecture but adopted traditional solutions. Most new 
ideas were introduced by larger libraries on both sides of 
the ocean, rather than by the literature or by the first 


American college library buildings. But the New England 
college library buildings were carefully and (usually) func- 
tionally designed, according to the needs of the early New 
England colleges. They also introduced the concept of an 
exit control point and were administered in a way which 
permitted an increasing degree of public access, while 

the literature continued to insist on separating the readers 


from the books. 
With respect to the librarian’s role as a building plan- 
ner, the literature generally insisted that the librarian be 
consulted. It often accused the architect of letting form 
overpower function. While the early New England college 
librarian, except for Reuben A. Guild at Brown, was 
apparently not consulted and was often employed only after 
the planning stage had been completed, there is no indica- 
tion that his absence did noticeable harm. Whoever 
planned these buildings followed pretty much the theoret- 
ical ideas which the literature had voiced before. 
Microfilm $5.90; Xerox $20.95. 461 pages. 
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One of the leading figures in early librarianship in 
America was Charles Evans. Born in Boston on Novem- 
ber 13, 1850, Evans was orphaned at the age of nine and 
placed in the Boston Farm and Trades School until he was 
almost sixteen. He then entered the service of the Boston 
Athenaeum where he began his library career under Wil- 
liam Frederick Poole. At the age of 22 he became the 
first librarian of the Indianapolis Public Library, an in- 
stitution he quickly raised to first rank among the circu- 
lating public libraries in America. He was a founder and 
first treasurer of the American Library Association, at- 
tended the International Conference of Librarians in Lon- 
don in 1877, and contributed reviews and an article to the 
early issues of the Library Journal. His printed reports 
from Indianapolis were models for their day, covering the 
main controversial points in librarianship with dignity and 
forcefulness. 

Dismissed at Indianapolis as a result of a political con- 
troversy in 1878, he went to Texas where he worked on 
newspapers and at other miscellaneous jobs for several 
years. Returning to the library profession in 1885 as 
Assistant Librarian of the Enoch Pratt Free Library, he 
subsequently served as cataloging and classification expert 
at the Omaha Public Library, librarian again at Indianap- 
olis, Head of Classification and Reference at the Newberry 
Library of Chicago, Librarian of the Virginia Library of 
McCormick Theological Seminary, and Secretary and Li- 
brarian of the Chicago Historical Society. 

However, Evans’ real contribution to the world of 
scholarship was his American Bibliography, which he sub- 
titled, A Chronological Dictionary of All Books, Pamphlets, 
and Periodical Publications Printed in the United States of 
America from the Genesis of Printing in 1639 down to and 
Including the Year 1820, with Bibliographical and Bio- 




















graphical Notes. After his dismissal from his post at the 








Chicago Historical Society in November, 1901, in a dispute 
with the trustees, Evans decided to devote the remainder 
of his life to completion of this bibliographical project on 
which he had been actively working for almost ten years. 
With a single-minded devotion which has few parallels, he 
spent the next three decades in the production of twelve 
massive volumes, recording American printing from 1639 
to 1799. Working almost alone, he visited libraries, con- 
sulted bibliographies and catalogs, prepared his manu- 
script for press, and, after volume three, bought his own 
type, hired his printers, and supervised his volumes 
through the press. After the books came from the binder, 
he wrapped each volume individually and shipped it to its 
subscriber. Then he spent the next six months on.the 
various bookkeeping chores, noting the receipts and ex- 
penditures in two black ledger books by a system peculiar 
to himself. The American Bibliography is a remarkable 
achievement; in fact it is one of the greatest bibliograph- 
ical compilations of all time. 

Fame came late in life to Charles Evans, when he was 
awarded an honorary degree of Doctor of Letters from 
Brown University. In his opinion this degree was second 
only to his membership in the American Antiquarian 





The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 





1636 LIBRARY SCIENCE 





Society as one of the two greatest distinctions ever to come 
to him. The degree was conferred only a short while be- 
fore his death. He died in Chicago, on February 8, 1935. 

Despite an awareness of Evans’ bibliographical work, 
the significance of his contributions to librarianship and 
bibliography are not well known. In the last decade there 
has been a revival of interest in Evans’ bibliographical 
work; and currently the American Antiquarian Society is 
engaged in a project to reproduce all the books, pamphlets, 
and broadsides in the American Bibliography in micro- 
print form. This project has as a subsidiary goal the cor- 
rection of errors in Evans’ work, the provision of a list of 
additions, and eventually a short-title revision of the entire 
bibliography. A biographical study of Charles Evans will 
complement this work. 
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OF INFORMATION RETRIEVAL 
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Major Professor: Dr. Ralph R. Shaw 


Three systems of information retrieval — a punched 
card file, a handbook reproduced from that file, and the 
more conventional library reference approach — were ex- 
amined in terms of input, use, and output factors to deter- 
mine elements affecting conditions of use. 

It was found that for most questions the handbook was 
a more efficient retrieval tool than the card file. 

It was also found, however, that the input costs, as well 
as the cost per usage, are much higher for the mechanized 





data-extracting approach than for library techniques. In 
terms of output the mechanized approach is, for certain 
types of questions, more efficient than the reference ap- 
proach. This difference is not great enough to offset the 
higher basic costs and a punched card handbook system of 
the type examined is not recommended as an efficient ap- 
proach to the problems of information retrieval. 

Such a system may be feasible if the following condi- 
tions exist: (1) interest in the subject, and the amount of 
work being done in the area, is at a high level and will re- 
main so for a long period; (2) a mass of data is available 
and more is being produced rapidly; (3) the data comes 
from a large number of different sources; (4) there are 
equally large amounts of information available for a num- 
ber of different aspects of the subject; (5) the information 
will not soon become obsolete; (6) the demand for the in- 
formation is heavy; (7) there are not adequate conventional 
reference tools available; and (8) the sources are such 
that adequate access to them cannot be provided through 
approaches such as the most efficient literature search 
techniques. 

On almost every basis the conventional library approach 
compares favorably. It requires only a limited expenditure 
for the construction of highly flexible tools which receive 
frequent use over a long period and which are fairly effi- 
cient in the handling and retrieval of information. 

Certain types of information, that which is concealed in 
general reports or in reports on different subjects, cannot 
be readily located through the use of library reference 
techniques with the conventional library tools at their pres- 
ent level. The chief recommendation is that there isa 
need to seriously consider user needs, methods of approach 
to material, and subject areas and types of material which 
should receive greater emphasis in order to find ways in 
which library catalogs can be strengthened to provide a 
more efficient level of indexing and more ready access to 
concealed data. 
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MARKOV CHAINS AND EIGENVECTORS 
(Order No. 61-4525) 


Eugene Albert, Ph.D. 
University of Virginia, 1961 


Some results of Derman (Solution to a Set of Funda- 
mental Equations in Markov Chains — Proc. Am. Math. 
Soc. — vol. 5, 1954, pp. 332-334) are generalized to non- 
recurrent Markov chains. The Cesaro-type limit proba- 
bility ratios used by Derman are shown to no longer suffice 
and thus the following more general limit ratio is defined. 


Definition. Let xn, yn be sequences and K(n,s) a non- 
negative function on the non-negative integers n,s such 
that K(n,s) = 0 if s > n. The K-lim (x,; y,) is defined 


Ni-> oO 


as lim ~YK(n,s)x,;/2K(n,s)ys provided this limit exists 
Nleeoo § s 
and is invariant under replacement of x, by x.4+ for any 
fixed integer t. 
One of the most useful K-limits is seen to be where 


K(n,s) is taken as the binomial coefficient (.) . The 


Césaro-type limit used by Derman is the special case 
where K(n,s) = 1 for s<n, and K(n,s) = 0 for s> n. 


Definition. Matrix P is of finite column type if every 
column has a finite number of non-zero elements. 


Definition. A K-limit row vector of P is a vector 
(n) (n)) and Pp” = 


u=(uj;) where uj = K-lim (poi |; Doo 


(p;;™). 


Definition. Denote K-lim (p,,°"" ; 


(n) 
; Seo) 
The main theorem is the following: 


Theorem: Let P be any matrix of finite column type 
and let there exist a K-limit row vector u. Then A exists 
and 1 Uj Pji =Au; for every i. 


For Markov chains of period d, the following is useful: 


Definition. Let d be a positive integer and x,, yn 
sequences such that x, = 0 and y, = 0 except for n =a (d) 
and n= b (d), respectively. The d-lim (x,; y,) is de- 


Nee 00 


finedas lim X.3,3/Ysqsb- 
S-~ 0 

For matrix P, a definition of d-limit vector is then 
given, analogous to the K-limit vector. 

The d-limit is not a K-limit, and the previously men- 
tioned main theorem is not valid for d-limits. The d- 
limits serve merely as a convenience in certain calcula- 
tions. Some theorems are given which involve relations 
between d-limit and K-limit vectors. 
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For stochastic matrices, the constant :, which meas- 
ures the rate of decay of the pj ,.is <1. It is shown 
that, for recurrent chains, A = 1; for non-recurrent 
chains, A may still be 1, as for the 3-dimensional sym- 
metric random walk. Examples are also given where 
i < 1; the deviation of A from 1 is a measure of “drift”. 
It is further shown that in certain types of chains, the 
eigenvector provided by the main theorem is, of all non- 
negative eigenvectors, the one with minimum eigenvalue, 
and that further, it is the only such eigenvector corre- 
sponding to that eigenvalue; whereas for any larger eigen- 
value there may be several distinct eigenvectors. Unique- 
ness is proved by a generalization of Derman’s argument, 
involving the concept of time-reversed chain. 

Using the Chung “taboo” probabilities, E. J. McShane 
has alternatively defined an eigenvector by means of cer- 
tain power series. It is proved that in certain cases, the 
two approaches yield the same eigenvector. 
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A METRIC CHARACTERIZATION OF BANACH 
AND EUCLIDEAN SPACES 
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Edward Ziegler Andalafte, Ph.D. 
University of Missouri, 1961 


Supervisor: Leonard M. Blumenthal 


This dissertation provides a metric characterization 
of Banach spaces with unique metric lines and establishes 
a new system of metric postulates for Euclidean geometry. 
The work is based on the following two properties. 


The Young Postulate: If p,q, and r are points of a 


metric space M, and if q' and r' are mid-points of p 








and q, and of p and r, respectively, then q'r' = sar, 





where juxtaposition of two symbols is used to denote the 








distance of the points represented by them. 











a line L (p not on L) and if q and r are points of L with 
fq = fr, then sq = sr for each point s of a line L(p, f) 
joining p and f. 


The major results of this dissertation are then ex- 
pressed in the following two theorems. 


Theorem I: A metric space with at least two points 
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which is complete, convex, externally convex, and satisfies 








the two-triple property is a normed linear space (Banach 








space) if and only if it satisfies the Young Postulate. 








Theorem I: A metric space with at least two points 





which is finitely compact, convex, externally convex, and 








satisfies the two-triple property is Euclidean if and only 








if it satisfies the Ficken and Young Postulates. 





The Young Postulate leads to a proof that, with certain 
exceptions, any line intersecting two sides of a triangle 
must intersect the third side. The plane 7(p, L) deter- 
mined by a point p and a line L not containing p, is de- 
fined as the topological closure of the set of points linear 
with p and a point of L. It is then shown that a plane is 
linear and is uniquely determined by any non-collinear 
triple of its points, and that the Euclidean parallel postu- 
late and the Pasch axiom are satisfied in the plane. 

The proof of Theorem I is completed by choosing a 
zero element in M and defining addition of points by the 
parallelogram method. The scalar multiple and norm of 
an element are then defined and these concepts are shown 
to satisfy the postulates for a normed linear space, com- 
pleting the proof of the first characterization theorem. 

Application of the Ficken Postulate to the space per- 
mits the definition of reflections in the lines of the space, 
and the reflection mapping is shown to be a congruence. 
Together with the Young Postulate this makes possible a 
proof that the Pythagorean theorem is valid in the space. 
It has been shown, however, that a finitely compact, con- 
vex, externally convex metric space in which the Pythag- 
orean theorem is valid is Euclidean. Application of this 
result completes the proof of Theorem II. 
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Let R be a (complex) algebra with involution x — x*. 
We consider properties of R when given a topology by a 
set of semi-norms {|x|,; ae o}, o any abstract set. 

A linear functional F on R is positive if F(x*x) = 0 for 
all x. We show that if o is countable and R is topologi- 
cally complete then any such functional satisfies F(y*x*xy) 


= F(y*y) lim V |(x*x)|q for some ae oO, 
n-- co 


A topology for R is regular if all positive functionals 
on R are continuous. It is shown that if R has a regular 
topology and if the positive functionals separate the points 
of R then there is a minimal regular topology for R in 
which it is isomorphic and homeomorphic to an algebra of 
linear operators in a Hilbert space. In fact, a set of semi- 








ah F(y*x*xy) 
norms for this topology is |x|, = V sup “Fy*y7) «88 
F ranges over all positive functionals of R. 
If R, is a closed *-subalgebra of R and Sppr(x) de- 
notes the spectrum in R of the element x, we establish 


sufficient conditions insuring Sppr(x) = Spr, (x) for an 


element x € R,. In particular, these are satisfied for all 
elements of R, if Sppr(h) is real for every he R satis- 
fying h* =h. They are again satisfied if R is symmetric, 
i.e. Spr(x*x) C [0,00) for each x. 

We now suppose R is symmetric. If R has no identity 
then , the algebra obtained by adjoining an identity, is 
also symmetric. With slight additional hypotheses we 
show that any continuous positive functional on a closed 
*-subalgebra R, has a continuous positive extension to all 
of R. This leads to the relation Spp(c) c {F(c); F acon- 
tinuous positive functional on R} for every normal c ¢« R. 
A characterization of all closed maximal left ideals of R 
is obtained as sets of the form { x € R; F(y*x) = 0 for all 
y ¢ R} for F a continuous positive functional on R. It 
follows that any closed maximal left ideal of a closed 
*-subalgebra R, is of the form LR, for some closed 
maximal left ideal Lof R. Finally, in the commutative 
case, we show that if @ (R) denotes the Jacobson radical 
of R, then R (R,) = R(R)N Ry. 
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Let the boundary B of a bounded, open, connected 
subset D of the Euclidean plane be the disjoint union of 
a finite number of polygons. Let ,Aj <pAj+i be the 


eigenvalues, repeated according to their multiplicities, of 
the problem -V{ = Au over D, u having continuous sec- 
ond partials there and satisfying the Dirichlet or Neumann 
condition on B according as v= 0or 1; let N,,(A) = 

card{,A j: pAj <A}. We verify a conjecture of Brownell 


that 51» + D5. exp(- pA ;t) = (4n) ‘At’ '-(-)"(8V7)* 


1 
Lt/? 4 w+ O(exp(-pt”*)) as t— 0+ for some W,p > 0 


depending only upon B, where A is the area of D and 
L is the total length of B. A trivial modification of a 
Tauberian theorem of Ganelius then yields the result 
Ny(A) = (47)7*AA = (-)4 (40) LA? + O( VX) as 

oo =-1 


A’ — + 0o. We also prove Qi j-4 


-1 
exp(-)A 5S) =(47) As 
- (-)? (8V7)"'*Ls"/? + yf,(s) + ,,f,(s) over { complex 


s: R[s]> 0} with ,,f,(s) and ,,f,(s) analytic there and 
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satisfying |,,f,(s)| <M, |s|-’/? over R[s]> 0 and 


| »f2(s)| < M2 over s =reif, |@| <@o, r>0 for some 


finite M,, M2, 6) with 0 <6) < .: This last raises hope 


of replacing O( VA) above by 0( VX). 
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SOME QUESTIONS ON 
DISTRIBUTIONS, NETS, AND DUALITY. 
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George Lewis Baldwin, Ph.D. 
The University of Oklahoma, 1961 


Chairman: Associate Professor William N. Huff 


Mikusinski (Fundamenta Mathematicae, XXXV (1948) 
pp. 235-238) has indicated a general method by which 
“generalized functions” can be constructed. He consid- 
ered three non-empty sets F, g, and C anda map from 
F><@¢ into C. He further assumed that C possess a to- 
pology by which limits can be attributed to certain se- 
quences in C. Next he defines a weak limit of sequences 
in F, by demanding f, converge to f if and only if £,? 
converges to f ? in C. Since these limits may not be con- 
tained in F, if one can form the weak closure of F, say F. 
The elements of F are called generalized functions, and, 
as an example of this general technique, Mikusinski cites 
the Schwartz Theory of Distributions. 

However, counterexamples can be constructed to show 
that Mikusinski’s general method does not give an equiva- 
lent form of distributions. In chapter II we consider a 
modification of Mikusinski’s general method and obtain 
the desired equivalence. We start by assuming C isa 
complete metric space and then we use nets (instead of 
sequences) to complete F. To be more precise we to- 
pologize F by means of a family of pseudo-metrics. Next 
we consider the case where the generalized functions are 
continuous (the more proper analogue of distributions). It 
is noted that a completion can be obtained using sequences 
but the method is not equivalent to Schwartz’s distribution. 
Moreover the use of nets in obtaining a completion, does 
not seem to be readily available in the literature. 

In obtaining a completion using nets the essential idea 
is to replace an iterated limit of nets by a double limit of 
nets. Chapter III is concerned with the relation of double, 
iterated and partial limits of nets to those of subnets. 

Ellis (Transactions of American Mathematical Society, 
LXXXIII (1956), pp. 301-312) has shown that “the compli- 
ment of the direct sum of an arbitrary number of topologi- 
cal groups, if its topology lies within a certain interval, 
is the cartesian product of the compliment. In chapter IV, 
we show that the strongest topology which lies in this in- 
terval does not make the direct sum a topological group, 
and we replace it by one which does. 
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Mario Borelli, Ph.D. 
Indiana University, 1961 


Let X be an algebraic variety, and let Ox denote the 
sheaf of local rings of X. If OX denotes the sheaf of units 
of Ox, then the elements of the multiplicative group 
H*(X, Os) are called the line classes of X. Line classes 
can be considered as exact covariant functors from the 
category of (classes of Ox -isomorphic) algebraic sheaves 
and (classes of Ox -equivalent) homomorphisms into the 
same category. A sheaf function 1 is called additive if, 
for every exact sequence 


O— F—G— H-—O 
one has 
1(F) + 1(H) = 1(G) 


The following theorem was proved by Cartier in [4], as a 
generalization of theorem 9.1 of [7]: 

If X is either quasi-projective or irreducible non- 
singular, then 


U(fj t+ ++ +f, "(F)) 


is a polynomial in m,,...,Mn of degree at most dim- 
(Supp F), for every coherent sheaf F and every finite set 
of line classes of X. We were able, using the notion of 
residual line classes, to generalize the above theorem to 
the case that f,,...,fn are residual, and no assumption 
is made on X. A line class g is called residual if, for 
every xé X, there are two regular line classes f,, f2 
such that 


g =f, /f2 x is not a base point of f;, i = 1,2. 


We call residual every variety which has the property 
that every line class is residual, and we were then able 
to show that the notion of residual variety solves the di- 
chotomy existing in the polynomial theorem, i.e. that every 
quasi-projective or non singular variety is residual. 

A study of the groups of line classes of two birationally 
equivalent varieties, one of which dominates the other gave 
the following interesting result: 

Let X dominate Y, then there exists a monomorphism 


T: H'(Y,OY)— H’(X, O&) 


If X, Y are both non singular, then H*(X, OX) is the direct 
product of T[H'(Y, Of)] with a finite direct product of in- 
finite cyclic groups. As a corollary we were able to show 
that, if X and Y are non singular and only birationally 
equivalent, then the torsion groups of H’*(X,O%) and 
H'(Y, OY) respectively are isomorphic and that if H*(X, 
Oy.) is finitely generated, so is H*(Y, Oy). 
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SINGULAR INTEGRAL EQUATIONS 
WITH AN INFINITY OF INTERSECTING ARCS 


(Order No. 61-4273) 


Satyanarayan Rao Channapragada, Ph.D. 
University of Illinois, 1961 


This dissertation is concerned with the theory of singu- 
lar integral equations as applied to a denumerable infinity 
of arcs intersecting at Z**-points. 

The points of intersection (Z,Z*,Z**) are classified 
according to their singularities. However the emphasis 
is placed on the Z**-points. The well known Cauchy prin- 
cipal values and the Plemelj formulas are derived in the 
extended sense and the related boundary problem is dis- 
cussed. Microfilm $2.75; Xerox $3.00. 34 pages. 


k-SAMPLE RANK ORDER STATISTICS 
(Order No. 61-4513) 


Barbara Jean Chicks, Ph.D. 
University of Oregon, 1961 


Adviser: Fred C. Andrews 


Let X = (X,,---,Xn) consist of N independent random 
variables defined on the real line. Let the set (1,.--,N) 
be partitioned into k disjoint subsets such that the ith 
subset consists of the nj; consecutive integers (Zn; = N)n, 
+eee+ Nj) + 1,---,M, +---+Nj-, +nj. Let Syn; denote 


7 be such that m; = lim 


the i*® subset, and my; = 
N N ~ oo 


Myj exists. 


It is assumed that if je Snj, X has density f;(x, On) 
and c.d.f. Fj(x,@n) with @n > 0. The f;’s are densities 
with respect to Lebesgue measure on the real line. If 
6 =0 the k densities are the same. Let Rj equal the 
number of X,,---,Xwy that are less than or equal to X;. 
The hypotheses tested are always 


H,: On = 0 
B, : Oy oO. 


8 log fj (x,@) 


Let Lj (x) = 96 9 
=0 





and Lynj (*) a Eo L ;(Zy;) 


where ZNn,,°°*:,ZNN are the order statistics from a 
sample of size N from a distribution with density f(x) = 
f;(x,0). It is proved that the locally most powerful rank 
order test, i.e., for some 6, >0 the most powerful rank 
order test of H against H,; : 0 < 6 < Qo, is derived from 
T s ey be (4) 
” (es thee OF 
It is also proved that for any functions J,,---,JN de- 
fined on [0,1] there exists F,(x,@),---, Fk(x,@) such that 
k 


R e 
the test derivedfrom 27 Ini(<) is the locally 
i=1 jéeSNi N 
most powerful rank order test, with respect to this class 
of distributions. 


For each i, i=1,---,k, let {Jnj} be a sequence of 





functions defined on [0,1] such that Jj (x) = aim JNi 
—~- © 


exists for 0< x< 1. It is proven that if m,,.-. 
bounded away from zero 


-,;M, are 


k 
a Rj 
(1) TN = >>, .° ; » Ini Gy 
i=1 jESNi 
is asymptotically normally distributed. The large-sample 
power and efficacy of the test derived from (1) is produced 


when lim @n NY? exists. It is also proven under suit- 
—0o 


N , 
able, regularity conditions that lim EN * 2) INi (*) 


N~0 j=1 


. 1 
Inp& = f J;:@) Ip(wax . 


The definition of U statistics (originally given by 
Hoeffding) is extended and it is shown that if U, is a se- 


quence of such U statistics then ni/? Uy has a limiting 
normal distribution under suitable conditions. 


k Ri 
Let Ty = 2 LD JIni (=) where for each i and 
i=1 jeSni 
each N(i=1,---,k; N=1,2,---) Jn; is a polynomial, 


i.e., Jni(x) = bNix ++-++ bnig,x°!. Then Ty N7/? isa 


U statistic for each N. If bij = lim byjj nj'/? exists for 


k 
j=1,---,dj; i=1,---,k andif 2) n, byij = for 


i=1 
j=1,---,d where d= max d;, then Ty n”? is a se- 


quence of U statistics which converges to a U statistic. 
Hence Ty has a limiting normal distribution. The large- 
sample power is computed. 

For given positive integers d,,-.--,d, the coefficients 
b ij are derived which give the maximum large-sample 
power. 

It is proved that as n,,---,n, ~ oo this is the large- 
sample power of the locally most powerful test. 

Let Ty; =n, LD J nd , where J is a function 

jeSNi N 

defined on [0,1], such that (TN ,---,TN,k-1) is asymptoti- 


cally normally distributed. It is proven that 
k N : 
(n-1) Un; Th [2 (47° 


has a limiting non-central x” distribution with k - 1 de- 
grees of freedom. The non-centrality parameter c’ is 
computed under the assumptions fj(x,@) = f(x,a;(@)); 
f(x,0) = f(x); and aj(0) = 0. It is shown that c? is maxi- 
mized when 

j, 9 log {(F"*(Zy;,0)) 
IN(q) = a6 





6=0 
where F’(x) is the inverse of F(x) = J” f(y)dy and 


-0d 


ZNi>°'*,ZNN are the order statistics from a sample of 


size N from a distribution with c.d.f. F. 
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BROUWER PROPERTY SPACES 
(Order No. 61-4538) 


Edwin Duda, Ph.D. 
University of Virginia, 1961 


In a paper by G. T. Whyburn the following problem was 
suggested. “How does one characterize those spaces 
having the property that any subset homeomorphic with an 
open set is open?”. Since Brouwer’s Theorem on the In- 
variance of Domain suggests this problem, it seemed ap- 
propriate to say that a space has the Brouwe1 Property if 
openness is a topological invariant for subsets of the space. 
Brouwer’s Theorem shows that Euclidean spaces and mani- 
folds have this property while manifolds with boundary do 
not. Also of interest is the extent to which Euclidean 
manifolds are characterized by this property. That is 
what additional restrictions are necessary in order to con- 
clude that a space with the Brouwer Property is a manifold 
of some dimension. In addition to Brouwer’s there is a 
result of R. L. Wilder which shows that locally orientable 
generalized manifolds have the Brouwer Property. A re- 
sult of G. T. Whyburn shows that the Brouwer Property is 
invariant under certain types of mappings. This theorem 
yields some useful corollaries and a method of generating 
non-manifolds which have the Brouwer Property. 

We show that for complexes of dimension less than 3 
having the Brouwer Property is equivaient to being a mani- 
fold. For n > 3 there are complexes with the Brouwer 
Property which are not manifolds. In fact they do not sat- 
isfy the conditions for a generalized manifold in the highest 
dimension. A characterization of complexes with the 
Brouwer Property which are locally a Cantorian manifold 
is given. These results can in part be extended to locally 
connected generalized continua which admit a locally finite 
triangulation. 

In considering subsets of Euclidean n space E’ that 
have the Brouwer Property we find that an n-dimensional 
subset of E™ has the Brouwer Property if and only if it is 
an open subset. Also a one-dimensional locally connected 
continuum of E” with the Brouwer Property is a simple 
closed curve if and only if some open subset is a countable 
union of simple arcs. Removing the condition of compact- 
ness in the latter statement gives a topological line. An 
example of A. S. Besicovitch shows that there are one 
dimensional locally connected continua that have the 
Brouwer Property and are not simple closed curves. The 
example constructed is a dendrite which has the property 
that any homeomorphism of an open subset into the space 
must necessarily be the identity map. Using this example 
one can construct other interesting one dimensional con- 
tinua which are not simple closed curves but do have the 
Brouwer Property and contain simple closed curves as 
subsets. 

For locally connected generalized continua several 
interesting results are obtained. We show that if for any 
homeomorphism h of an open set U and each point xe U 
there exists regions W of x and T of h(W) such that for 
any compact subset K of W, W - K and T - h(K) have the 
same number of components then the space has the Brouwer 
Property. This last condition characterizes those locally 
connected generalized continua which have the Brouwer 
Property. There is another characterization of a similar 
type given. It is shown that locally homogeneous spaces 
have the Brouwer Property if and only if they have it 





locally. Using G. T. Whyburn’s theorem as a guide it is 
shown that if a locally connected generalized continuum X 
has a closed subset F such that X - F has the Brouwer 
Property and no set homeomorphic with a subset of F 
separates a region then X has the Brouwer Property. 
Thus it will follow that if X has the Brouwer Property then 
the one point compactification X* of X has the Brouwer 
Property provided no point separates a region in X*. Also 
if the cartesian product of two spaces has the Brouwer 
Property then each factor also has the Brouwer Property. 

The mappings which are known to preserve the Brouwer 
Property are corollaries of a theorem of G. T. Whyburn. 
This says that for a mapping f(X) = Y, where X and Y are 
locally connected generalized continua, if there exists a 
closed set F such that no locally compact set homeo- 
morphic with a subset of F separates any region in Y 
and such that f is locally topological on X - f~*(F), then 
if X has the Brouwer Property so also has Y. 

Starting with R. L. Wilders result on locally orientable 
generalized manifolds we were able to generalize this re- 
sult by requiring that it only have the properties of a 
locally orientable generalized manifold in the highest di- 
mension. 

Some examples of non-manifolds are given which show 
the existence of non-manifolds in E” with the Brouwer 
Property for every dimension <n - 1. 
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CONTINUOUS FLOWS ON ARCS AND 2-CELLS 
(Order No. 61-4078) 


Neal Eugene Foland, Ph.D. 
University of Missouri, 1961 


Supervisor: W. Roy Utz 


The purpose of this paper is (1) to determine the struc- 
ture of the family of orbits under certain continuous flows 
and (2) to find necessary and sufficient conditions on a 
given discrete flow in order that it may be embedded ina 
continuous flow. 

A solution of the problem of describing those points of 
an arbitrary metric space with orbits homeomorphic to 
the real line is obtained in Section 2. These are the points 
which are neither positively nor negatively recurrent under 
the continuous flow. 

Section 3 contains (1) a definition for the equivalence 
of two continuous flows, (2) a one-to-one correspondence 
between the continuous flows defined on the spaces X and 
f(X), where f is a homeomorphism, and (3) the establish- 
ment of the result that two flows on X are equivalent if, and 
only if, their corresponding flows are equivalent on f(X). 

The classification and the structure of the continuous 
flows on an arc are obtained in Section 4, wherein, it is 
shown that (1) two such flows are equivalent if, and only 
if, there is a homeomorphism of the arc onto itself which 
maps the set of fixed points under one flow onto the set of 
fixed points under the other flow and (2) for each closed 
subset B of the arc, which contains the end-point(s) of the 
arc, there is a continuous flow on the arc having B as its 
set of fixed points. Similar results are obtained for the 
simple closed curve in Section 5. 
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In Section 6 it is shown that the family of orbits of a 
continuous flow on a 2-cell form a regular curve family in 
a neighborhood of each non-fixed point of the 2-cell. This 
result is useful in the later sections. 

Section 7 contains one of the principal results of the 
paper, namely, that any positively or negatively recurrent 
point under a continuous flow on a 2-cell must be a pefi- 
odic point. 

Several properties of the orbit family of a continuous 
flow on a 2-cell are established in Section 8. In particular 
it is shown that (1) each orbit is either a point, an open 
arc, or a simple closed curve, and (2) the family of orbits 
form an orientable regular curve family filling X - A, 
where X and A denote the 2-cell and the points of the 
2-cell fixed under the flow, respectively. 

In Section 9 it is established that a homeomorphism h 
of a simple closed curve Y onto itself can be embedded in 
a continuous flow on Y if, and only if, h is orientation 
preserving and either: (1) Y contains a fixed point under h; 
or (2) h is periodic on Y; or (3) h is transitive on Y. 

Microfilm $2.75; Xerox $4.00. 75 pages. 


ON METABELIAN GROUPS OF ORDER p” 
WITH FIVE GENERATORS 


(Order No. 61-4290) 


Henry Frandsen, Ph.D. 
University of Illinois, 1961 


The metabelian groups conformal with the abelian 
groups of order p™ and type 1,1,...,1, having five gen- 
erators, and having commutator subgroups which coincide 
with their centers, have been determined for all possible 
orders except p*®. These results have been obtained 
through the use of projective geometry and a method es- 
tablished by H. R. Brahana.’ In this paper, we are con- 
cerned with the groups of the type mentioned above, and of 
order p”°. We use the definitions and notation of Brahana. 

It has been shown that the number of types of groups of 
a given order, not p’°, is free from dependence upon the 
prime, p, which is used. In this paper, we establish the 
fact that the number of types of groups of order p’”” is de- 
pendent upon the prime p. This is shown by comparing the 
results for p= 11, obtained by Brahana, with the results 
for p= 31. We also prove that for primes of the form 
p = 5t + 1, a certain subset of the groups of order p”® will 
contain exactly (3(p-1)/5) + 2 different types of groups. 

We classify twenty distinct groups of order 31°°. There 
are two types of these groups with no abelian subgroups of 
order 31". The same number of these occur with p= 11. 
These groups are determined by four-spaces with no points 
on V. We prove that when p = 5t + 1, there is a unique pair 
of four-spaces for which the polynomials, obtained in find- 
ing the intersection with V, of one four-space, are identi- 
cal to those of the other. The two members of this pair 
have no points on V when p= 11, p = 31, and p= 41. This 
leads to the conjecture that the two four-spaces, obtained 
in this manner, have no points on V for all p of this type. 

The duality of projective space is a useful tool for 
further classification of groups of order p’®. We estab- 
lish the following theorems involving duality: 





Theorem 1. A four-space has no ~-line if and only if 
its dual has no points on V. 


Theorem 2. A four-space contains a type 54 three- 
space if and only if its dual is contained in a five-space 
with no line on V and no >-plane. 


Theorem 3. If two four-spaces have no points on V, 
and if they intersect in a three-space, then their union is 
dual to their intersection. 


Theorem 4. The five-space which is the union of the 
four-spaces of Theorem 3 has exactly p’ + 1 points on V. 


It follows, from Theorem 1, that the two four-spaces 
which are discussed in the conjecture above must neces- 
sarily be duals if the conjecture is true. We show that 
this condition is satisfied for all primes of the form p = 
5t + 1. 


1. H.R. Brahana, “Metabelian p-Groups with Five 
Generators and Orders p” and p”,” Dlinois Journal of 
Mathematics, vol. 2, No. 4B (1958), pp. 641-717. 
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PTOLEMAIC METRIC SPACES 
(Order No. 61-4079) 


Raymond William Freese, Ph.D. 
University of Missouri, 1961 


Supervisor: Leonard M. Blumenthal 


A metric space M is ptolemaic if for p, q, r, s of M 
the three products of “opposite” distances pq.rs, pr.qs, 
ps.qr satisfy the triangle inequality. Variations of this 
condition yield spaces called weak strict, feeble strict, 
isosceles weak strict, isosceles feeble strict ptolemaic. 
This dissertation investigates the metric properties of 
such spaces. Among the results established are: 

In a complete, convex, externally convex metric space, 
if L is a line, p a point not on L, f, its foot on L, then 
the function px, x in L, is strictly increasing as xfp in- 
creases if and only if the space is isosceles feeble strict 
ptolemaic. 

In an isosceles feeble strict ptolemaic metric space, 
the fect of a point on a line is unique. 

In a complete, convex, isosceles feeble strict ptolemaic 
metric space, if r is the vertex of an isosceles triangle 
qrs, then for all p in S(q, r) + S(r, s), fp is in S(q, s). 

In any metric space, two of the three inequalities 
needed in order that the space be isosceles weak strict 
are valid. 

A complete, convex, externally convex metric space is 
isosceles weak strict ptolemaic if and only if it is isosceles 
feeble strict ptolemaic. 

In a complete convex isosceles feeble strict ptolemaic 
metric space, slits do not exist. 

A Banach space is feeble strict ptolemaic if and only 
if it has unique straight metric lines. 

In a complete convex feeble strict ptolemaic metric 
space, pqr and qrs imply pqs and prs. 

Two-dimensional straight line spaces with the feeble 
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strict ptolemaic inequality are characterized among all 
two-dimensional straight line spaces by the property that, 
when combined with the euclidean half-plane in the proper 
fashion, the resulting space is a metric space with unique 
segments. 

A ptolemaic straight line space is a weak strict ptole- 
maic straight line space. 

The n-dimensional hyperbolic space is ptolemaic. 

A simply connected Riemannian space with non-positive 
curvature and unique straight lines is ptolemaic. 

A complete and convex metric space M that is locally 
homogeneously irreducibly congruently imbeddable in the 
n-dimensional euclidean space is itself imbeddable in 
euclidean space if and only if M is ptolemaic. 

In addition to the above theorems, a new class of ptole- 
maic straight line spaces, called hybrid, are defined. 

Microfilm $2.75; Xerox $4.80. 93 pages. 


GENERALIZED SET FUNCTIONS 
(Order No. 61-4296) 


James Horace Gillilan, Ph.D. 
University of Illinois, 1961 


Let Ry, denote n-dimensional Euclidean space, n = 
1,2,..., and let Cy, denote the class of extended real 
valued set functions that are completely additive on the 
class of Borel sets in Rn. 

If y is an element of Cy, say that the ordinary deriva- 
tive of y at x is finite or has the value +coor -co. dy(x) 
exists in this sense for almost all x in Rn. 

Let Fy, denote the class of extended real valued point 
functions f with domain Ry such that for each f in Fn 
there is an element Wr of Cy for which f(x) = dW¢(x) for 
almost all x in Rn. 

In this paper, sets ©,,, n=1,2,..., are constructed 
in which the elements of C, and F,, appear as generalized 
functions. The elements of /,, are called distributions. 

The construction of £, is begun by defining two classes 
£,and ¥,, which respectively contain C, and F, as sub- 
classes. 

A mapping T, with domain /,U%, and range a subset 
of /,, n=1,2,..., is defined. This mapping is used to 
define an equivalence relation ® tT, on /,UG,: the ele- 
ments a and 6 of /,U¥, are &7, equivalent if T, [T, (a)] 
= T,[T,(A)]. Let En denote the set of © 7, equivalence 
classes into which / ,U ¥p is partitioned by &7,. 

The following preliminary results are obtained. Two 
set functions, ¢ and w, of /,, belong to the same element 
of E, if and only if (I) = W(I) for every bounded open in- 
terval I contained in R,. Two point functions, f and g, 
in #, belong to the same element of E,, if and only if 
f(x) = g(x) fer almost all x in Ry. A point function f of ¥, 
and a set function ¢ of /,, belong to the same element of 


E,, if and only if iy = $(I) for every bounded open inter- 


val I in Ry. 

Addition, scalar multiplication, and differentiation are 
defined for E,, and a definition of limit of a sequence in 
En is given. 

Canonical mappings T? and ro are defined and em- 
ployed in imbedding / ,, and #, in E,. 





If A is an element of E,, A contains an element a of 
l[nUGn- Define the mapping T from E,, into E,, by 
setting T(A) equal to the element of E,, which contains 
T,(a). T is a one-to-one mapping. 

Consider the Cartesian product E,, x 2, where 4 de- 
notes the set of non-negative integers. If (A,m) and (C,k) 
denote pairs in E, x, say that (A,m) has the relation 
€ to (C,k) if TKA = T™C. e is an equivalence relation. 

©,, is the set of equivalence classes into which Ey, x & 
is partitioned by the relation &. 

Addition, multiplication by real valued scalars, in- 
definite and definite integration, differentiation, and a con- 
cept of limit of a sequence are defined for &, ‘ 

Many aspects of the classical theory of F, and Cy for 
the above mentioned operations are preserved, while cer- 
tain desirable properties not possessed by the classical 
theory hold. For example, if dD represents a distribution 
in 8,,, {D denotes the indefinite integral of D (againa 


distribution in 4,,), then (1) fD exists for all D indy, 
(2) dD exists for all D in 4,, (3) D = {aD always, and 
(4) lim f Dm = | lim D,, if either side exists. 

™Mm -- 0 


MM = 0 
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THE BEHAVIOR OF SOLUTIONS OF ORDINARY, 
SELF-ADJOINT DIFFERENTIAL EQUATIONS 
OF ARBITRARY EVEN ORDER. 


(Order No. 61-3343) 


Robert Weldon Hunt, Ph.D. 
University of Utah, 1961 


Chairman: J. H. Barrett 


It is the purpose of this paper to establish some prop- 
erties of the zeros of solutions of ordinary, self-adjoint 
differential equations of arbitrary even order of the form 


(1) [r(x)y'") ]™ 4 (-1)"* p(xy = 0 


where r(x) >0, p(x) > 0, and both coefficients are con- 
tinuous on [a, oo). Of particular concern in the first part 
of the paper is the existence of a non-trivial solution of (1) 
which satisfies one of the following sets of two-point bound- 
ary conditions 


(2) y(a)=y'(a)=...<y"™-") (a) = 0 = y(b)=y'"(b)=. . .=y "2 (b) 


(3) y(a)=y'(a)=.. .=y'""2) (a) = 0 = y,(b)=y!(b)=. . .=y,""-*(b), 


where y,(x) = r(x)y'")(x), a notation which will be con- 
tinued throughout the discussion, and b> a. 

Recently the special fourth-order case (n = 2) has been 
investigated extensively by W. Leighton and Z. Nehari [10], 
by H. M. and R. L. Sternberg [13], by Howard [8], and by 
J. H. Barrett [2,3,4]. In the present paper some of the 
methods of Barrett [2,4] are extended to the general case; 
and, in so doing, some of the arguments used for n = 2 are 
simplified. 

W. T. Reid has recently announced [12] a general dis- 
cussion including the above types of zeros of solutions of 
quasi-differential equations of even order of which (1) is 
a special case. 
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Reid discusses related eigenvalue inequalities and his 
methods are variational in nature and assume some basic 
results of the spectral theory for boundary problems that 
have been established earlier in the study of the calculus 
of variations. 

The discussion of the first part of the present paper, 
which generalizes Barrett’s methods, has the advantage 
that only fairly well-known properties of matrices and 
differential equations are used. Furthermore, and most 
important, a considerably stronger criterion for the exist- 
ence of a non-trivial solution satisfying (2) and of one 
satisfying (3) is established by utilizing the simple form 
of (1). Then two comparison theorems, established by an 
application of Reid’s variational results [12], extend these 
stronger results to the general self-adjoint case, i.e., the 
differential equation of the form 


m2 . 
(4) [ro@y™)]™ 4 5 [PHA roy WJ” = 0, 

1=0 
where r;(x) >0 for i=0, 1, 2, ..., n, and all of the co- 
efficients are continuous on [a, ce). This extension is 
discussed in Section 6. 

For the sake of completeness, there is developed in the 
first section a canonical representation of (1) as a system 
of two first-order matrix equations as given by H. Kaufman 
and R. L. Sternberg [9], as modified by Barrett [4], and as 
modified here by a method suggested by a problem in [6, 
problem 19, p. 206]. This system is of the form 


Y’ = E(x)Z, Z' = - F(x)Y, 


and is so designed that a singularity of the nth-order ma- 
trix Y(x) at x = b gives the existence of a non-trivial 
solution of (1) satisfying the conditions (2); and a singu- 
larity of Z(x) at x = b gives the existence of a non-trivial 
solution of (1) satisfying the conditions (3). These proper- 
ties are discussed in Section 2. In Section 3, the deter- 
minants of Y(x) and Z(x) are shown to satisfy certain 
second-order, self-adjoint differential equations which 
generalizes a result for the case n = 2 due to Leighton 
and Nehari [10] and Barrett [2]. In Sections 4 and 5, con- 
ditions for the existence of non-trivial solutions satisfying 
the conditions (2) and (3) are discussed. 

The last part of the paper consists of Sections 7, 8, 9, 
and is concerned with more general types of boundary 
conditions than (2) and (3). In particular, the discussion 
in Section 7 deals with the existence or non-existence of 
non-trivial solutions of (1) which satisfy boundary condi- 
tions of the form 


(5) 
y(a) = y'(a) =... = y™-) (a) = y, (a) =... = y-i-4) (a) = 0, 


y(b) = y'(b) =... = y"#-2) (bp) = 0 


for 1<i<nand b>a. If i=n, (2) and (5) are the same. 


Except for i=n, the methods of the first part of the 
paper and Reid’s variational methods do not lend them- 
selves to the analysis of this type of problem. Finally, 
Sections 7 and 8 deal with some separation and oscillation 
(infinitely many zeros on [a, c)) properties of solutions 
of (1) with (-1)" p(x) > 0 and r(x) > 0 on [a, co). 
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APPARENT WALL SHAPES IN 
LINEARIZED VISCOUS SHEAR FLOWS 


(Order No. 61-3438) 


Stephen Jarvis, Jr., Ph.D. 
Columbia University, 1961 


An investigation is performed to determine the effect of 
small wall irregularities upon viscous shear flows of 
boundary layer type. It is shown that, to the flow outside 
of a viscous sublayer, the wall appears to have a shape 
different from its actual shape. This apparent shape can 
be determined directly from a convolution integral, and 
can be used with inviscid disturbance equations to give 
correct velocity and pressure disturbances outside the 
viscous sublayer, and an approximation to the pressure in 
the sublayer itself. 

The kernel in the convolution integral is composed of 
two parts, a rapidly varying portion which produces the 
smoothing and diffusing action of viscosity, and a slowly 
varying portion which produces the effects of compressi- 
bility and the shearing layer of finite thickness. 

The two portions of the kernel are tabulated and plotted, 
and illustrative examples are given to show the effect of 
each and their relative importance in typical numerical 
cases. Microfilm $2.75; Xerox $4.00. 73 pages. 


SPHERICAL BEARING 
UNDER AXIAL AND RADIAL LOADING 
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The central problem in the study of the lubrication of 
bearings is to determine the pressure within the lubricant 
when the velocity of the moving surface, viscosity of the 
lubricant etc. are known. The present study concerns the 
open spherical bearing which consists of a fixed hemi- 
sphere with a sphere of equal radius rotating inside it 
about an axis perpendicular to the plane of the rim of the 
hemisphere. As in other bearings we start with the Navier- 
Stokes equations and assume incompressibility, steady 
flow and constant viscosity of the lubricant in the bearing. 
Reducing the equations to the Reynold’s form in spherical 
co-ordinates simplifies the problem to that of solving the 
elliptic equation, 


o°7, + 1 O° a , (cot@ - 3Esiné) am. 
a9” sin’@ 97 h 96 








, 3asing o7, =6R*wosindg sind 
hsin@ ad h® 
satisfying the boundary values 7. =0 everywhere on the 


lines on the bearing surface given by @=55°; @=90°; 
$=180°; $=360°. 


where p77, = pressure in the fluid to a first approximation, 


wu. = viscosity, 
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Ecos@ + E*sin’@/2R - osinécos¢? 


are the axial and radial displacements of the 
centre of the inner sphere from the centre of 
the fixed hemisphere. 


w = angular velocity of the inner sphere, 


R = radius of the sphere. 


A numerical solution of the equation is obtained by an 
iteration process using an electronic computer. The 
values obtained for 7, showthat 7, is comparatively in- 
significant for the lower part of the region and in the up- 
per part 7, takes large values and falls sharply to become 
zero on the boundary §=90° giving the solution an almost 
discontinuous character. This behaviour of the solution 
suggests a formal solution with a boundary layer term as 
in a paper by N. Levinson. A simple change of variables 
transforms the above problem to that of solving the equa- 
tion, EAu* au, +buy +cu=d with the condition that 


u = 0 everywhere on the boundary of the region men- 
tioned above. 


Here a, b, c, d, are functions of x,y and E and A is the 
Laplacian operator and c is negative everywhere in the 
region. It turns out that b=0 compared to other coeffi- 
cients. 

The solution u(x,y,E) of the above equation is given by 

u= U+ e8/ . J 
where U, g, J are solutions of the following equations, 
au, + bU, + cU =d 


2 


g. + 8, +(-a)g, +(-b)gy = 0 


(a-2g,.)J,. + (b-2g,)Jy +(c-Ag)J = 0 


The above equations are quite complicated and do not ad- 
mit of a simple solution as they stand. Hence some ap- 
proximations are made and the value of u is obtained as 


u = -3Rkwsiny[1-1.6x- (Ef)/(x+ Ef)] 
which yields, 
1™.(8,@) = -3Rkwsiny[1-1.6x-(Ef)/(x + Ef) ]/h 
where, x=7/2- 0; y =¢; k = 2Ro/E’; f = (1-kcosy)/2R. 
Numerical evaluations show a large measure of agreement 


between the solutions obtained by the two methods. 
Microfilm $2.75; Xerox $3.60. 63 pages. 


DENSITY THEOREMS IN THE PRODUCT SPACE 
OF TWO ABSTRACT MEASURE SPACES 


(Order No. 61-4330) 


Charles Frederick Koch, Ph.D. 
University of Illinois, 1961 


Given a measure space X and a family of covering sets 
# for which a Vitali-type theorem may not be present, it 
is possible to define the concept of density and in some 
cases to prove that almost all points of an arbitrary set E 





are points of density 1 for E and if E is measurable al- 
most all points of the complement of E have density 
0 for E. 

This theorem is assumed in two abstract measure 
spaces % and ¥ and suitable additional conditions are 
imposed to allow it to hold in the product space 7% x¥. 
These conditions are similar to but weaker than the in- 
troduction of a metric or a topology on the space. The 
concept of density-% (or -¥) is introduced and the fact 
that almost all points of a measurahie product space set 
are points of density-X(or -Y) for it, is proved in this 
more general setting. 

Using a concept of pseudo-continuity and a generaliza- 
tion of Lusin’s Theorem the following result on derivation 
in X%x¥ is obtained. If ¥(X) is the indefinite integral of 
a bounded measurable function f(x,y) on Xx Y then 
D*X4%y (x,y) = f(x,y) almost everywhere. This theorem 
is then used to obtain the connection between derivation 
in the product space and in the factor spaces that if w(X) 
is the indefinite integral of a et d measurable function 
f(x,y) in the space ¥x¥ then D* * ¢y(x,y) = D¥(D* yp 
(x,y)) = D%(D*w (x,y) ) almost everywhere and all the 
derivatives involved exist almost everywhere. 

Microfilm $2.75; Xerox $3.00. 24 pages. 


AN INVESTIGATION OF THE APPLICATION 
OF THE METHOD OF STEEPEST ASCENT 
IN MEDICAL RESEARCH 


(Order No. 61-5016) 


Millage Clinton Miller III, Ph.D. 
The University of Oklahoma, 1961 


Major Professor: Dr. John C. Brixey 


This study demonstrates the applicability of the method 
of steepest ascent to certain types of medical data and 
illustrates the subsequent characterization of the response 
surface in the optimization problem as it appears in cer- 
tain fields of medical research. To this end, two specific 
examples are introduced and modifications in the method 
of steepest ascent adopted to illustrate empirically the 
feasibility of the method. These modifications are dis- 
cussed and the optimal conditions found for the two proc- 
esses. 

In the first application the optimal conditions for, and 
interrelations of, temperature, pH, and electron donor 
concentration on the rate of nitrate reduction by the ni- 
trate-nitrite reductase systems in a pooled sample of 
salivary sediment were determined. 

The method employed was that of steepest ascent which 
consists of two phases: first, the establishment of the re- 
sponse surface and the conditions for the optimal response 
and second, the calculations of the associated contour 
lines. While the three variables examined were found to 
influence the enzyme activity, temperature contributed the 
predominating influence above pH 6.0 and electron donor 
concentration of 0.7 g/ml. The basis for the construction 
of the design for the study is discussed and the details of 
the statistical analysis presented. 

The second application is concerned with the optimal 
conditions for, and interrelations of temperature, x,, 
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amount of Na2SO4, x2, amount of Biuret reagent, x3, and 
reaction time, x, on the determination of total serum pro- 
tein. The estimated optimal conditions were found to be: 
xX, = 37.2852°C, x, = 8.1268 ml, x, = 5.4952 ml, and x, = 
0.2842 minutes. The second-order approximation was de- 
termined, the subsequent contour lines calculated and the 
canonical form of the response surface found. 

This study shows that the path of steepest ascent can 
be calculated and used as a guide for progression toward 
the maximum effect, even though some of the expected 


values along the path of steepest ascent may be unrealistic. 


It also demonstrates that the method of steepest ascent is 
reasonably flexible and successful as a procedure for 
solving the optimization problem as it exists in medical 
research. Microfilm $2.75; Xerox $5.60. 111 pages. 


EINSTEIN’S CONNECTIONS: DEGENERATE CASES 
OF THE FIRST CLASS. 


(Order No. 61-4471) 


Jagdish Lal Nanda, Ph.D. 
Indiana University, 1961 


Hlavaty, V. [1] has given a solution of Einstein’s first 
set of equations of Unified Field Theory which holds for 
the first and second classes and a solution which holds for 
the third class. Professor Hlavaty has considered the in- 
dex of inertia 2 only. 

Recently Mishra, R. S. [3], [4] gave the solution, by a 
method which he calls the method of repeated substitution, 
which holds for all the three indices of inertia, namely 
0, 2or 4. Dr. Mishra has found that for the first class, 

a necessary and sufficient condition for the existence and 


uniqueness of the solution Nn of the set of equations 
def 9 
(1) 88.,-T - w? (2 = 52) 
vOAU AV mn Vu ha - 8Xv 
is 
(2)a  (a* - 4kb’) + 0 ) If the index of inertia is ) four 


) If the index of inertia is ) two 
) ) 


) ) 
(2)c g(a’ - 4kb*) #0 ) ) zero 


(2)b g #0 


The purpose of our paper is to consider the solution of 
(1) when (2) does not hold, that is when 


(3) g(a* - 4kb”) = 0 


The thesis is divided into two parts. In part I are con- 
sidered the cases when the scalar D = 0 and (3) holds. In 
this case (3) reduces to 
(4)a 1- 3K =0 ) four 


) 


If the index of inertia is ) 


) 
) 
(4)b (1 + K)(1 - 3K) =0 ) 


We first consider the degenerate case characterized by 
D = 0 and 1 + K=0 which can happen only if the index of 


) zero. 





inertia is zero. It turns out that in this singular case the 
solution T, always exists but is not unique. We check 


our result both by using the nonholonomic frame and by 
the method of repeated substitution. 
Only eight of 24 nonholonomic components of the tor- 


def 
sion tensor S) u = Tu] are uniquely determined, the 


remaining 16 nonholonomic components are arbitrary. 
However, we find a method to fix the arbitrary components 
without imposing any restriction on the tensor g) ,,. 

In the remaining portion of Part I is considered the de- 
generate case characterized by D=0 and 1 - 3K =0. We 
find the necessary and sufficient condition that (1) admits 


at least one solution Ty . This condition, which is in the 


form of first order partial differential equations in the 
components of gy us is expressed both in nonholonomic 
and holonomic form. If the necessary and sufficient con- 
dition mentioned in the last two sentences is satisfied, 


then we find that four of the nonholonomic components Syy 


are arbitrary and the remaining 20 are determined 
uniquely. As in the previous degenerate case we use a 
method to fix the arbitrary components without imposing 
any restriction on g),,. 

In Part II we consider the degenerate cases of the first 
class characterized by 


(5) D # 0 and a’ - 4kb’ = 0 


There are five different mutually exclusive degenerate 
cases characterized by (5). In each case we find the nec- 
essary and sufficient condition that the system (1) admits 


v 
at least one solution I},,. The necessary and sufficient 


condition, which is in the form of first order partial dif- 
ferential equations in g Ap» is expressed in holonomic as 
well as nonholonomic form. In each of the first four de- 


generate cases all the nonholonomic components of S) me 


are determined uniquely except two which are arbitrary. 

The two arbitrary components are different in the dif- 
ferent degenerate cases. As in Part I, in each case we 
choose the arbitrary components without imposing any 
restriction on g In the last section of Part II is con- 
sidered the degenerate case of the first class character- 
ized by k= 1 and 5k=1. 
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AN EXAMINATION OF 
A DECISION PROCEDURE 


(Order No. 61-3966) 


Francis Clyde Oglesby, Ph.D. 
Lehigh University, 1961 


A proof procedure presented by R. Stanley in the June 
1953 issue of The Journal of Symbolic Logic is examined 
to determine for certain decidable classes of formulas of 
the first order predicate calculus whether or not the pro- 
cedure gives a method of decision. 

Stanley’s result that the procedure gives a method of 
decision for determining universal validity in the monadic 
predicate calculus is extended to the AE predicate cal- 
culus. 

Further, it is shown that the procedure gives a method 
of decision for the class of all closed second degree dis- 
tributive normal forms as defined by K. J. Hintikka in 
Acta Philosophica Fennica, Fasc. VI 1953. The proof of 
this fact uses a set of necessary and sufficient conditions, 
presented in Hintikka’s monograph, for the non-satisfi- 
ability of closed second degree distributive normal forms, 
the necessity of which is not proved in Hintikka’s mono- 
graph. A proof of the necessity of this set of conditions 
is included in the present paper. 

Examples are presented which show that Stanley’s pro- 
cedure does not necessarily yield a decision when applied 
directly to an arbitrary closed universally valid formula 
of degree two. 

The question of whether Stanley’s procedure, modified 
by a suggestion of W. Ackermann in his review of Stanley’s 
paper, The Journal of Symbolic Logic, June 1956, gives a 
method of decision for the class of all closed second de- 
gree formulas is investigated. In particular, it is shown 
that no fixed positive integer M exists such that: if A is 
an arbitrary closed universally valid formula of degree 
two, then Stanley’s procedure necessarily yields a decision 
when applied to A y ... v A, in which there are M dis- 
juncts. 

A modification of Stanley’s procedure which gives a 
method of decision for determining universal validity in 
a class of formulas, containing the AE predicate calculus 
and the class of all closed second degree formulas, is 
presented. This modification of Stanley’s procedure in- 
corporates a variation of Ackermann’s suggestion based 
upon certain practical considerations. 

Microfilm $2.75; Xerox $6.00. 123 pages. 














THE EFFECTS OF HIGHER ORDER VISCOSITY 
TERMS ON FLUID FLOW 


(Order No. 61-4477) 


Dominic Anthony Paolucci, Ph.D. 
Indiana University, 1961 


Chairman: Professor Eberhard Hopf 


The author examines the effect on fluid flow of the 
theory of non-Newtonian fluids. The general methods of 
Reiner and Rivlin as developed by Truesdell are followed. 

An investigation is made of the functional dependence 
of the pressure on the space variables and its effect on 
the existence of a particular flow. This functional depend- 
ence is shown to be closely related to the form of the sec- 
ond order viscosity coefficients. In many cases, making 
the same assumption regarding the dependency of pressure 
as is made in the linear case, together with taking the 
viscosity coefficients as constants, forces only the linear 
solution. The author points out that such assumptions may 
lead to the erroneous conclusions that a particular flow of 
a non-Newtonian fluid is not possible. 

The stress tensor is developed in such a manner as to 
emphasize the Kelvin and Poynting effects of the non- 
Newtonian theory. 

Several specific flows are considered. These flows 
are chosen from many considerations, (1) obtainable new 
results, (2) form of the rate of deformationtensor, (3) var- 
iation of coordinate systems and observable phenomena 
and (4) solvability of the equations of motion. 

By means of reversion of series, a general solution is 
given of simple Poiseuille Flow of a non-Newtonian fluid. 
The explicit form of the pressure is derived. 

Poiseuille flow of a non-Newtonian fluid in a pipe is 
completely solved and a generalized Efflux Law is derived. 
The existence of shock waves is demonstrated in the 

non-linear continuum theory. A study of the structure of 
the shock wave is given. The steady one-dimensional flow 
of a trivariate fluid with non-linear viscosity is considered 
in the absence of external forces. Comparison is made of 
thicknesses of shock waves in non-linear and linear fluids. 

The steady flow in a wedge is considered in the non- 
Newtonian case in the absence of secondary flows. 

The Problem of Boussinesq is solved. Effects of the 
assumption regarding the dependency of pressure are 
especially noted in the Problem of Boussinesq. 

The equations of motion of the draining of a vertical 
plate are solved. Quantitative information is provided 
comparing the result of experiments with the linear theory 
and the solution derived in this dissertation. 

Microfilm $2.75; Xerox $4.60. 86 pages. 
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SEMICHARACTERS OF DIRECT PRODUCTS AND 
OF CERTAIN OTHER SEMIGROUPS 


(Order No. 61-4001) 


Mario Petrich, Ph.D. 
University of Washington, 1961 


Chairman: Herbert S. Zuckerman 


The thesis consists of three chapters. In Chapter 1, 
the Cartesian product of a finite number of semigroups is 
studied. Let S and T be semigroups. The Cartesian 
product SXxT of the sets S and T together with coordinate- 
wise multiplication is called the Cartesian product of S 
and T. In this chapter, we investigate how properties of 
S and T, or their elements, carry over to the Cartesian 
product SxT. Some important types of sets, introduced 
by Hewitt- Zuckerman in [2] and Schwarz in [4], in SxT 
are shown to be the Cartesian products of the sets in S 
and T of the same type. However, this does not hold for 
all types of sets. The Cartesian product of two topological 
semigroups is a topological semigroup under the product 
topology. If S and T are compact Hausdorff semigroups, 
then some useful types of sets, introduced by Schwarz in 
[6], in SxT are shown to be the Cartesian products of the 
sets in S and T of the same type. 

A prime ideal in S is a two-sided ideal whose comple- 
ment in S is a semigroup. For convenience the empty set 
is also called a prime ideal. The following facts concern- 
ing prime ideals are proved. A set L is a prime ideal in 
SxT if and only if L = (IxT) u (SxJ) for some prime ideals 
I in S and J in T. The set of zeros of a semicharacter is 
a prime ideal, and conversely, if I is a prime ideal in S, 
then there is a semicharacter x vanishing exactly on I. 

A number of connections between the set of (continuous) 
semicharacters of S and T and the set of (continuous) 
semicharacters of their Cartesian product SxT are found. 
Furthermore, letting the set of semicharacters of S be 


denoted by §, it is shown that 
A A A 
SxT = {x| x (x,u) = o(x)W(u) for some de S, we TH, 


and different pairs @ and yw yield different x. A similar 
result is proved for continuous semicharacters. All the 
preceding results generalize to any finite number of semi- 
groups. 

In Chapter 2, commutative torsion and semigroups are 
considered. A semigroup in which every element is of 
finite order is called a torsion semigroup. Several con- 
nections are established between some important types of 
subsets of commutative torsion semigroups. A theorem 
on semicharacters of a class of commutative torsion semi- 
groups is given. 

In Chapter 3, the continuous semicharacters of all con- 
vex subsemigroups of the additive plane are computed. 
Additionally, all semicharacters of the additive semigroup 
of positive rational numbers is found. Several auxiliary 
theorems about subsemigroups of the additive plane are 
proved. Microfilm $2.75; Xerox $6.20. 130 pages. 





SOME RESULTS IN THE THEORY OF 
PSEUDO-VALUATIONS 


(Order No. 61-4043) 
John William Petro, Ph.D. 
State University of Iowa, 1961 
Chairman: Professor H. T. Muhly 
Let & be an ideal in a commutative ring © which has 
an identity. For xe ©, let vq(x) =n incase xe a”, 
¢ Otand let v(x) =0oo incase xe a™ for all m. The 


homogeneous pseudo-valuation associated with & is the 


function Vq defined by Va(x) = lim vo(x")/n. This func- 
Nee 


tion was introduced by Rees in “Valuations associated with 
a local ring (I),” Proc. London Math. Soc., vol 5, (1955), 
pp 105-128. The asymptotic completion of O( is defined to 


be the ideal Os = {xe O: Vq(x)>1}. It is shown that 
the mapping QA— Ci, (the s-operation) satisfies the fol- 








lowing conditions: i)Q@C as, ii)Q Ct implies that 
As ts: iti) Ags = As, iv) (Asbs)s = (Abs, v) (As + 
te)e=(1+4)5, vi) (A, 9 t), = A, F, , and vii) (a, 
t). c (a,t)s and O, C Rad t- together imply that (,)s5 
Cc (A,)s- Furthermore, A,= t, if and only if Vv = Vz. 
By a simple example it is shown that (xO), need not be 


x0, even if O is an integrally closed domain. Hence the 
s-operation is not a '-operation in the sense of Krull 
(“Beitrage zur Arithmetik kommutativer Integritats- 
bereiche, I,” Math. Zeit., vol 41, (1936), pp 545-577.) even 
though it satisfies conditions similar to such an operation. 
The same example shows that &, (the integral completion 
of O() may be properly contained in (,, even in case 
is a finitely generated ideal. 

In case © is a noetherian domain, Rees showed (“Valu- 
ations associated with ideals (II),” Jour. London Math. 
Soc., vol 31, (1956), pp 221-228.) that the function Vq can 

Vi zm t 


be represented in the form Vv, = min 1a, ers 
1 m™m 








where v; is a rank 1, discrete O-valuation and ej = vi(Q). 
Moreover, if no valuation in the representation is redun- 
dant, then the set of valuations {v, , » + +5V¥m} is unique. 
Let Wa be the unique set of valuations that occur in such 


a representation of ¥. It is shown that if © is integrally 
closed, then W,4 > Wa U We for all ideals O( and of 
©. The product rule is said to hold for A and @ in case 

Wat = Wa U W¢. It is shown that the product rule holds 


in case one of & and 7 is principal. If O is a two dimen- 
sional equicharacteristic regular local ring it is shown 
that the product rule holds for all pairs of ideals. If (O,W) 
is an integrally closed, equicharacteristic two dimensional 
local domain which is analytically irreducible it is shown 
that the product rule holds for any pair of ){-primary 
ideals. Microfilm $2.75; Xerox $3.00. 54 pages. 
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REPRESENTATIONS OF FUNCTIONS 
IN TERMS OF LOGARITHMIC POTENTIALS 


(Order No. 61-4369) 


Nancy Jim Moody Poxon, Ph.D. 
University of Illinois, 1961 


The principal purpose of this paper is to consider a 
certain class B of functions F(x,y), defined and continuous 
in a bounded open connected domain D, and possessing 
finite first order partial derivatives F (x,y), Fy(x,y) 
which are Lebesgue summable in D. With the further re- 
quirement that the interval function 


(1) o() = f 2 F(x,y)ds 


(I) 
(which exists for almost all rectangles IC D) shall be of 
bounded variation as a function of figures R contained in D, 
we establish an integral representation of the form 


(2) F(x,y) = h(x,y) + x JJ log * £(é snag dn 

D 
where r = r(x,y; &,n) and f(&,7) is the ordinary deriva- 
tive of (I), and h(x,y) is essentially harmonic. 

Following the representation theorem and a theorem 
establishing the uniqueness of the function f(,7) in rep- 
resentation (2), is a theorem characterizing a subclass 
H of B, consisting of those functions for which (I) (as 
in (1)) vanish for almost all I contained in D. These, of 
course, turn out to be the functions essentially harmonic 
in D. 

The next two sections of the thesis establish: i) the 
class B as a sub-class of all superharmonic functions; 

ii) B as a sub-class of functions absolutely continuous in 
the Tonelli sense, and hence of the functions of G. C. Evans, 
called by him the “potential functions of their generalized 
derivatives.” The concluding section deals with the 
Blaschke laplacean Vy,F and proves that, for Fe B, 
VmF(x,y) = ®'(x-y) for almost all (x,y) in D. 

The methods used in the development of the repre- 
sentation theorem and in the proof of some of the subse- 
quent theorems, are due in large part to W. J. Trjitzinsky, 
as displayed in his paper, “Mixed laplaceans and potential 
representations,” (Annali di Matematica, Serie IV, t. XXXI 
(1950), pp. 143-230). There are frequent references also 
to the papers of F. Riesz in which he establishes his de- 
composition theorem for subharmonic functions; and to 
those of G. C. Evans concerning his “potential functions of 
their generalized derivatives.” 
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AFFINE RINGS OVER RANK TWO 
REGULAR LOCAL RINGS 


(Order No. 61-4045) 
Louis Jackson Ratliff, Jr., Ph.D. 
State University of Iowa, 1961 


Chairman: Professor Harry T. Muhly 


An integral domain o is an affine ring over a subdo- 
main I in case I is a Noetherian domain and o is finitely 








generated over I. A Noetherian domain I is said to have 
the property (F) in case the following condition is satis- 
fied: if o is an affine ring over I, then the integral closure 
of o in its quotient field is a finite o-module. A Noether- 
ian domain I is said to have the property (SF) in case the 
following condition is satisfied: if o is an affine ring over 
I such that the quotient field L of o is separably generated 
over the quotient field of I, then the integral closure of o 
in L is a finite 0-module. A Noetherian domain I is said 
to be a restricted domain in case the integral closure of I 
in any finite algebraic extension field of the quotient field 
of Iis a finite I-module. If o is an affine ring over a sub- 
domain I, and if q is a prime ideal in o, then the quotient 
ring P = 9%, of 9 with respect to q is said to be a spot 
over the subdomain I. Since a spot P is a local domain, 
P has a completion relative to the powers of the maximal 
ideal in P. If the completion of P contains no nonzero 
nilpotent elements, then P is said to be analytically un- 
ramified. The following results are established: (1). A spot 
over a rank one restricted domain is analytically unrami- 
fied; (2). A rank one restricted domain has the property 
(F); (3). Let I be a rank two regular local ring which has 
an infinite residue field. If P is a spot over I such that 
the quotient field of P is separably generated over the 
quotient field of I, then P is analytically unramified; and, 
(4). A rank two regular local ring which has an infinite 
residue field has the property (SF). Results (1) and (2) are 
easy generalizations of some results of Nagata (Amer. J. 
Math. vol. 78 (1956) pp. 78-116). Results (3) and (4) are 
considerably deeper generalizations of Nagata’s results. 
Although the results (1) and (3) appear to be unrelated to 
the results (2) and (4), in reality (2) is a consequence of 
(1) and (4) is a consequence of (3). 
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ON LOCALLY AFFINE SPACES 
(Order No. 61-4481) 


Jagdish Chandra Sanwal, Ph.D. 
Indiana University, 1961 


We examine compact locally affine spaces and show 
that if such spaces have nilpotent fundamental groups then 
they are homeomorphic to nilmanifolds. 

Let X be an n-dimensional, compact differentiable 
manifold with a given complete affine connection with cur- 
vature and torsion identically zero. Then X is called an 
n-dimensional, compact locally affine space. It is known, 
that the fundamental group I of X can be imbedded as a 
discrete subgroup of the group of affine transformation, 
A(n), of the n-dimensional affine plane E”™ and X is ho- 
meomorphic to the orbit space E"/I’. Using homogeneous 
coordinates we can consider I[., with the above imbedding, 
as a linear group on E™ **., 

We show that [ is indecomposable in GL(n + 3, C), 
i.e., there does not exist an element P of GL(n + 3, C) 
such that P~* F P= I, +2, where the dimensions of 
I, and Ts are at least equal to 4. If 0,7 are two auto- 
morphisms of a complex vector space which can be simul- 
taneously put in the triangular form and the simple com- 
mutator (rT, T, ---, 7,0) =I, then o leaves the charac- 
teristic subspaces of 7 invariant and one can choose a 
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basis of the vector space consisting of the bases of the 
characteristic subspace s of tT such that both o and T 
are in the triangular form. Using this result we show 

that a nilpotent group N of automorphisms of a complex 
vector space V has a normal subgroup of finite index N’ 
which leaves subspaces V,,-+--, Vp of V invariant and 
V=Vat-+++Vp (direct sum), moreover each element of 
N restricted to Vj for i=%,---, p, is of the form scalar 
plus nilpotent. Combining the above three results we show 
that if IT is nilpotent group then each element of I has all 
its eigenvalues equal to 4. Therefore I can be put simul- 
taneously in the triangular form with real coefficients and 
+’s along the main diagonal. Hence the algebraic hull N 
of I is a connected, simply connected nilpotent Lie group 
which contains [' as a uniform discrete subgroup. It is 
easy to verify that N acts transitively on E™ and there- 
fore X is homeomorphic to N/T, a nilmanifold. A corol- 
lary of this result is that two compact locally affine spaces 
with isomorphic nilpotent fundamental groups are homeo- 
morphic. Microfilm $2.75; Xerox $3.00. 27 pages. 


BIOSTATISTICAL LINEAR MODELS 
IN LONGITUDINAL MEDICAL RESEARCH 


(Order No. 61-3688) 


Francis Joseph Wall, Ph.D. 
University of Minnesota, 1961 


In many biostatistical investigations, the response of 
the experimental unit is expected to change significantly 
with time. To study these longitudinal changes, the re- 
sponse is observed at several different times. The main 
objective of this dissertation has been to develop estima- 
tion techniques for longitudinal investigations, assuming 
a model sufficiently robust to account for technical errors 
which may have both heterogeneous variances and hetero- 
geneous covariances. 

The research has been guided by two other objectives. 
First, the derivation of “valid” estimates of error (in the 
sense that Fisher uses the term) and second, the extension 
of the estimation principles to non-orthogonal models, 
i.e., the “missing” data situations. 

The first three chapters introduce the general problem 
of longitudinal investigations, considers appropriate linear 
models and concludes with a statement of the statistical 
theory relevant to the problems considered. Chapters 4 
and 5 consider specific error assumptions and the asso- 
ciated estimation problems. It is here that the method of 
simultaneous expectations is first presented. Chapter 6 
contains numerical illustrations of the method of simul- 
taneous expectations. Finally chapter 7 gives a more de- 
tailed development of the estimation theory introduced in 
chapters 4 and 5. 

Microfilm $2.75; Xerox $6.00. 125 pages. 





DECOMPOSITION AND HOMOGENEITY OF 
CONTINUA ON A 2-MANIFOLD 


(Order No. 61-3354) 


Horace Clare Wiser, Ph.D. 
University of Utah, 1961 


Chairman: Professor C. E. Burgess 


Many partial results have been obtained in attempting 
to characterize homogeneous plane continua. The question 
arises: which of these results hold for homogeneous 
proper subcontinua of a 2-manifold, and indeed do there 
exist such continua which cannot be embedded in the plane? 
The main purpose of this thesis is to extend some results 
for plane homogeneous continua to corresponding results 
for continua on a 2-manifold, with a long range aim of 
investigating the embedding problem. 

In Section 4, it is shown that a homogeneous nonde- 
generate proper subcontinuum X of a 2-manifold is a 
simple closed curve if it satisfies any of the following con- 
ditions: (1) X is arcwise connected; (2) X contains a 
simple closed curve; (3) X is aposyndetic; (4) X contains 
a non-cutpoint. Corresponding results for a homogeneous 
continuum in the plane have been established by H. J. Cohen 
and F. B. Jones. 

In proving (2) above, some properties of collections of 
disjoint continua filling a continuum are established. In 
particular, a continuum on a 2-manifold is either an an- 
nulus, a Mobius strip, a torus, or a Klein bottle if it is 
filled by a collection of disjoint simple closed curves. This 
result is included in Section 3, together with other theo- 
rems concerning properties of collections of disjoint con- 
tinua on a 2-manifold which fill a continuum and have 
certain separation properties. 

In Section 5, F. B. Jones’ continuous decomposition of 
a plane decomposable homogeneous continuum into a 
simple closed curve of indecomposable homogeneous con- 
tinua is extended to apply to homogeneous decomposable 
continua which either lie on a 2-manifold or satisfy heredi- 
tarily the property of having a finite degree of multico- 
herence. For homogeneous decomposable continua lying 
on a 2-manifold, the elements of the decomposition are 
shown to be treelike. 

In extending plane results to results for arbitrary 
2-manifolds, some generalization of the Jordan curve 
theorem is needed. For such a generalization, the fact is 
used that for any 2-manifold M there is a positive number 
k such that M is separated by any set consisting of the sum 
of k disjoint continua on M each of which has a non-trivial 
one-dimensional Cech homology group. A proof of this 
theorem is given in Section 6. 

Microfilm $2.75; Xerox $3.00. 51 pages. 
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ON CERTAIN CYCLIC EXTENSIONS 
OF THE FIELD OF RATIONAL NUMBERS 


(Order No. 61-4174) 


Lael Marcus Young, Ph.D. 
Stanford University, 1961 


Let E be any cyclic extension field of degree n over 
the field R of rational numbers. Corresponding to each 
basis {x,, X,, -.., Xn} of E over R is a set of rational 


n 
numbers ¥ jj Such that x; x; “2 Yijx Xq (i,j = 1, 2, 
=1 
.++, Nn). It is always possible to choose the basis so that: 


n n 
(1) 2) ¥jkmY¥img = D VijmYm«g (alli, j,k, 2), 
m=1 M=z3 
(2) if ijk = Y jik (all i, j, k), 
(3) Y (itr) (j+r)(c+r) = Y si (where the subscripts are to be 
reduced modulo n to integers between 1 and n), and 


n 
(4) Dy Y ijk = -5 ix (5 5, being the Kronecker delta). 
1=1 


Consideration of a commutative ring of matrices asso- 
ciated with a solution of (1) to (4) leads to: 


Theorem 1. Given a particular solution of (1) to (4) in 
rational numbers, we can compute the coefficients of a 
corresponding equation F(x)=0 over R. There exists a 
cyclic extension field E of R with basis {x,, x2, ..., Xn} 
(consisting of the complex roots of F(x)=0) such that 





n 
XiXj = » Yijk X, if, and only if, F(x) is irreducible 
k=1 


over R. 


We give the general solutions of (1) to (4) for the cases 
n=2, 3, 4, 5. (They ijk not given explicitly can be found 
by (2) to (4)). 


Case n=2: 


Yio, 1S an arbitrary rational number. 
Case n=3: 
Y121=79(27-2-38-4), 
oa =ag(27-a+ 38-4), 
Yi ( y+a +1), 
where a and £ are arbitrary rational numbers and 
y=4(a"+3B"). 
Case n=4: 
a1 “Zl a’ +B7+20+2B+y-3), 
Y 122 =an a*+B*+2a-2B-y-3), 


1 
Y 123 =T6\ a°+B"-2a-28+y+1), 





Case n=4: (Continued) 
Ys =a a”+B°-20+26-y+1), 


1 
Tus =jgl-a°-B+0d+ By 5-3), 


1 
Y wae =7g(-a°-B’+a5+By-5+1), 


where a, B,y, 5 are arbitrary rational numbers satisfying 
ay=B5. 


Case n=5: 


1 
Y121= [Op 34+56+10y+205+4e-16)+2-(-a+ B+ 2y+46-46), 


1 


Y120={o0 3a+5B-10y-206+4e-16)+25(-a+B-2y-45-4e), 


1 
Y 128 =[99 (720-108 +46+4 )+2( -46+47+85-46), 


1 

Y 124 “T0007 24+ 108 
1 

Y 128=To9- 22-108 


Ys 790! 3a-5B-207+106+4¢~ 16)+2{ a+ B+4y-25+46), 


1 
Yis2 “T9017 22-108 


 # A : 
¥139=799( 30-56+20y-106+4e-16)+5-( a+B-47+25+4e), 


+4644 )+(2a+68 -46), 


+46+4 +a -48-4y-85-46), 
+46+4 )+2(-20+68 +4), 


mF XY _4,- 
Y1sa=[og0- 20+ 108 +46+4 )+59( 4B-87+45+4€), 


¥1s8=[99(~ 2a+10B +46+4 +o -4B+8y-46+4¢6), 
where a, 8, y, 5 are arbitrary rational numbers, 


(aB+y*-5°+4y75) 





(with »=0 if a=B=y=6=0), and 


=-2 
d Fecceaeets 


e=75(1-5A")(a?+5B"+107"+108"). 


For n= 2, 3, and 4, there are simple criteria for the 
irreducibility of F(x) and consequent existence of a cyclic 
extension field E; e.g., for n=4, E exists unless (a*+f”) 
is a perfect square or y=5=0. 

Application of case n=5 to the v-term Gauss’ periods 
ni (i=0, 1, 2, 3, 4) corresponding to a prime p of the form 
(5v+1) leads to the following result: 


The numbers (57; +1) are the roots of the equation 


y*-(10p)y* +[5p(a)]y* - {? pl(a?-56*)-4p] y 


+ | = pla(a? -56*)-20A(y*-5*-y6)-8p(a)] } =0, 


where a, 8, y, 5 are integers satisfying the equations 
(a°+5B7+10y7+105*)=16p and (aB+y?-57+475)=0, and the 
congruences a=4 (mod 5), B=0 (mod 5), and §=2y (mod 5). 
(There are exactly four sets of integers (a, 8, y, 5) satis- 
fying these conditions; it does not matter which set is used 
in calculating the coefficients.) 
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STRUCTURAL ASPECTS 
OF CLAY MINERALS 
USING INFRARED ABSORPTION 


(Order No. 61-4406) 


Roger Glen Wolff, Ph.D. 
University of Illinois, 1961 


Using a single beam instrument equipped with a LiF 
prism, the OH region of the infrared spectrum (3800 cm™ 
- 3200 cm™*) of allophane, montmorillonites, illites, kao- 
linites and halloysite was studied. Using oriented aggre- 
gates, spectra were obtained for each mineral with the 
slide positioned at 90°, 75°, 60°, and 45° to the incident 
radiation. Each sample was heated to 100°C, 200°C, and 
some to 300°C. After each heating the above spectral 
determinations were repeated. 

The resultant spectra of each mineral were highly re- 
producible as shown by the similarity of the various spec- 
tral determinations for each mineral. 

Glassy allophane exhibited a broad band of absorption 
with several very weak bands located within it. Heating 
resulted in disappearance of the broad band and a change 
in intensity and frequency of the minor bands. These re- 
sults indicate adsorbed water plays a varied role. The 
absence of characteristic OH absorption bands suggests 
that little or no structural arrangement of atoms exists 
explaining the amorphous nature with respect to x-rays. 

Both sodium and calcium montmorillonites generally 
exhibited four bands of absorption. In order of decreasing 
absorption intensity they are: 3635 cm™*, 3440 cm™’, 
3704 cm™', and 3663 cm™’. Heating to 200°C resulted in 
disappearance of the broad band at 3440 cm™* and reduced 
intensity of the band at 3635 cm™* indicating the presence 
of adsorbed water. The absorption remaining at 3635cm™ 
after heating is indicative of hydrogen bonding in the octa- 
hedral portion of the structure. The band at 3704 cm™’, 


1 


1 





when present, is evidence for some trioctahedral filling. 
The band at 3663 cm™* is proposed as indicative of inter- 
layer hydrogen bonding which in turn may indicate inver- 
sion of a few silica tetrahedra. None of the absorption 
bands were affected by changes in the angle of incident 
radiation. 

lllite spectra were very similar to those of montmoril- 
lonite except for the absence of the broad bandat 3440cm™. 

Kaolinite exhibited three distinct bands of absorption. 
In order of decreasing absorption intensity they are: 3704 
cm™', 3635 cm™* and 3663 cm™:. Heating did not affect 
the absorption intensity of any of the bands. Decreasing 
the angle of incident radiation resulted in significant in- 
creases of absorption intensity of all of the bands, particu- 
larly of the band at 3704 cm™*. These results indicate that 
a majority of the free hydroxyl bonds having a vibration 
frequency of 3704 cm™ are oriented perpendicular to the 
basal plane. The bands at 3663 cm™' and 3635 cm™? are 
indicative of interlayer hydrogen bonding. The two fre- 
quencies result from a puckering of one of the oxygens of 
silica tetrahedra in the basal tetrahedral layer. 

Halloysite spectra exhibited the most intense band of 
absorption at 3635 cm~*, a relatively weak band at 3704 
cm™’, and a very weak band at 3663 cm™!; the latter 
exhibited increased intensity after heating to 200°C. The 
significance of these bands is similar to those described 
for kaolinite. No evidence of preferred bond orientation 
was noted which is in accord with the tubular nature of 
halloysite. 

Differences in the orientation of the adsorbed water 
were noted for sodium and calcium montmorillonites which 
indicate that better orientation exists in the presence of 
calcium. The band of absorption at 3663 cm~* in mont- 
morillonites, presented as possible evidence of silica 
tetrahedral inversion, may be of significance in predicting 
catalytic properties in montmorillonites. 
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NICOLAS JOSEPH HULLMANDEL 
AND FRENCH INSTRUMENTAL MUSIC 
IN THE SECOND HALF OF 
THE EIGHTEENTH CENTURY 


(Order No. 61-4019) 


Rita Benton, Ph.D. 
State University of Iowa, 1961 


Chairman: Professor Albert T. Luper 


This study is an effort to fill, in part, the gap in pub- 
lished information (most noticeable in the literature in 
English) concerning instrumental music, and especially 
keyboard music, in France in the second half of the eight- 
eenth century. Among the many musicians who settled in 
Paris during that time was Nicolas-Joseph Hiillmandel. 
Born on May 23, 1756 in Strasbourg, where his father was 
a violinist at the Cathedral, he received his first musical 
training there as a choirboy. After coming to Paris about 
1776, he rapidly gained favor as a teacher among the up- 
per classes and nobility, and general renown as a per- 
former on the harpsichord, glass harmonica, and piano. 

Hillmandel’s compositions include twelve opus num- 
bers, all of them for keyboard, some with the additional 
accompaniment of a violin, either ad libitum or obligé. 
His works may be divided into two groups: the short airs 
written mainly for didactic purposes, chiefly in the binary 
or ternary dance forms of an earlier period, and the so- 
natas, fully-developed Classic prototypes in which he 
showed a consummate knowledge of keyboard technique 
as well as skillful and imaginative use of the possibilities 
inherent in the sonata-allegro form. Among Parisian com- 
posers Hillmandel was a pioneer in the treatment he ac- 
corded the violin in his accompanied clavier sonatas. In 
Opus 6, No. 3, first published in 1782, he gave the violin 
an equal share of the thematic and melodic material, a 
practice unknown until then in Paris, although other so- 
natas had been published with the title indication of violin 
obligé. 

In addition to his musical compositions, Hiillmandel 
was the author of a method book for the piano (appearing 
as the first part of his Opus 12), in which he showed thor- 
ough understanding of the technicalities as well as the 
subtleties of good performance. He also wrote an article 
on the history of the harpsichord which appeared in the 
first of two volumes of Diderot’s Encyclopédie méthodique 
published separately as Musique (1791-1818). The text of 
his article, which is often referred to but has never been 
reprinted in full, is given in the Appendix of the present 
study in both the original French and in an annotated Eng- 
lish translation. The Appendix also includes a thematic 
catalogue of the original compositions of Hillmandel and 
reprints examples of his compositions in each of the forms 
he used: several short airs (from Opus 5), a suite of airs 
(Opus 7, No. 6), and a sonata (Opus 4, No. 3), all for key- 








board alone, and a sonata for keyboard with the accom- 
paniment of a violin obligé (Opus 8, No. 3). 

Hillmandel left France during the early part of the 
Revolution, settling in London, where his activities were 
mainly confined to teaching. He died there on December 
19, 1823. 

Hiillmandel’s importance as a composer lay in his 
position as a transitional figure in French keyboard his- 
tory, between the flourishing clavecin school of the first 
part of the century and the flowering of French Romanti- 
cism in the nineteenth century. At a time when French 
keyboard composition had reached a new low in mediocrity 
and banality, he served, along with a few others of foreign 
background, to introduce the needed breath of novelty and 
originality. Paris, then as always the “café of Europe,” 
provided the atmosphere which fostered the development 
of talent. Microfilm $5.05; Xerox $17.80. 395 pages. 


AN INVESTIGATION OF ACHIEVEMENT 
IN MUSIC IN THE PUBLIC SCHOOLS 
OF SIOUX FALLS, SOUTH DAKOTA. 


(Order No. 61-4278) 


Richard James Colwell, Ed.D. 
University of Tlinois, 1961 


The purpose of the study was to investigate in grades 
five through twelve selected aspects of pupil achievement 
in music in the public schools of Sioux Falls, South Dakota. 
The study was primarily concerned with achievement oc- 
curring in one school year. This was divided into six 
sub-problems as follows: 


1. How does using different instruction books affect the 
development of playing skill in beginning wind and 
string instrumental instruction? 


. How does the general musical achievement of pupils 
taking only vocal instruction compare with that of 
pupils taking both instrumental and vocal instruction 
and those taking only instrumental instruction in 
grades five through nine ? 


. How does the effect of one year of vocal instruction 
on musical achievement compare with the effect of 
one year of instrumental and vocal instruction or 
with one year of only instrumental instruction in 
grades five through nine ? 


. How does the musical achievement of high school 
pupils taking instrumental instruction compare with 
the achievement of pupils taking only vocal music? 


. How does the effect of one year of instrumental in- 
struction compare with the effect of one year of 
vocal instruction in grades ten through twelve ? 
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6. How are scores on the tests of musical achievement 
related to scores on tests of musical aptitude, to 
scores on intelligence tests, on ability to recognize 
and sing intervals, on predictions of success by in- 
strumental teachers ? 


The study used the Knuth Musical Achievement Test, 
Farnum Music Notation Test, Foss Test for Instrumental 
Achievement and Aliferis Music Achievement Test as some 
measure of auditory-visual discrimination and compared 
results depending upon the type of musical experiences, 
vocal, instrumental or vocal and instrumental. Perform- 
ance skill was measured by the Watkins-Farnum Perform- 
ance Scale, the Foss test and teacher evaluation. Outside 
influences such as amount of practice, attitude, piano in- 
struction, outside musical activities, musical aptitude, 
intelligence quotient, grade average and socio-economic 
background of the student were considered. The study in- 
volved more than five thousand students in music activities 
in the Sioux Falls School System. Comparison of method 
books for instrumental students was accomplished by using 
matched pairs with both students taught by the same 
teacher. Method books considered were the Belwin Ele- 
mentary Method, Master Method, Our Band Class, Easy 
Steps to Band, Tune A Day and Waller String Method. The 
tests were administered in the fall of 1959 and spring of 
1960. 

Results of the study showed that certain types of books 
produce more immediate results in achievement as meas- 
ured by the tests used. The Tune A Day and Our Band 
Class books were generally superior to the Waller String 
Method and the Belwin Elementary Method. The use of a 
supplementary text was justified by significantly higher 
scores on all phases of achievement. The investigator 
found that the better student participates in piano and in- 
strumental activities and is consequently superior in 
achievement. Some evidence was found that piano and 
instrumental training develop important skills not devel- 
oped by other experiences. The least important of the 
possible influencing factors was attitude closely followed 
by music aptitude test scores. This indicated that music 
aptitude tests are not as sensitive as they need to be and 
the same information may be obtained from other sources. 
The importance of sight-singing and the development of a 
measuring tool in this area were pointed up by this study. 
Throughout the study proof of the statement that “training 
attracts the talented” was found. Definite relationships 
and in many instances high correlations were found be- 
tween the various factors considered. 
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AN ANNOTATED BIBLIOGRAPHY OF 
WRITTEN MATERIAL PERTINENT TO THE 
PERFORMANCE OF CHAMBER MUSIC 
FOR STRINGED INSTRUMENTS 


(Order No. 61-4295) 
Homer Eugene Garretson, Ed.D. 
University of Illinois, 1961 


The Committee on Research of the Music Educator’s 
National Conference in 1955 recommended the undertaking 








of certain studies to raise the standard of performance in 
ensemble playing, to promote the performance, publica- 
tion, and composition of better music, and to encourage 
greater participation in ensemble playing. This study has 
been written as an aid to reaching some of these objectives 
by providing a ready means of access to all books and pe- 
riodical literature written since 1900 pertaining to the 
performance of chamber music for stringed instruments, 
thereby furnishing the interested teacher or scholar with 
a broad base for acquiring knowledge about stylistic char- 
acteristics, musical understanding, and playing techniques 
in this field of musical endeavor. It also contains a se- 
lected list of Baroque and early Classic chamber music 
literature suitable for public school use. 

The holdings of three large metropolitan libraries were 
consulted in the formulation of this study. The card cata- 
logues and standard published bibliographies were searched 
under all headings conceivably related to the performance 
of chamber music for strings. Bibliographies from such 
books were also collated into the final list. Biographies of 
composers containing analytical sections were also sought 
out. In regard to periodical literature, thirty-seven im- 
portant journals printed in English, German, and French 
since 1900 were examined page by page for relevant arti- 
cles. As pertinent materials were located, short annota- 
tions describing the content of each were written. All of 
this literature was then divided according to content and 
arranged under three general sections: 


A. Materials Related to Harmonic and Formal Analyses. 








B. Materials Related to Performance Practice and 
Interpretation. 


C. Materials Related to the Techniques of Chamber 
Music Playing. 

















Two appendices are also provided in the study. One isa 
listing of chamber music titles and publishers for various 
combinations of stringed instruments derived principally 
from the Baroque and Classic periods of music history. 
This list includes materials rarely found in other extant 
listings of chamber music. The second appendix is an 
index by composer which provides a means of locating 
articles or books pertaining to specific composers con- 
tained in the three principal sections of the study as indi- 
cated above. 

The results of the study have indicated that there is a 
considerable amount of valuable material pertaining to the 
recreative aspects of chamber music playing. The great- 
est volume of information resides in the areas of formal 
and harmonic analysis and performance practice. Unfor- 
tunately a great deal of the most thorough and scholarly 
contributions exist only in the German. It would be very 
desirable if some of these could be translated for more 
general usage. Materials dealing with actual techniques 
of chamber music playing are, in point of volume, the most 
scarce. One conclusion to be drawn from the study is that 
this area is still in need of authoritative and creative 
scholarship. 
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MUSIC IN SELECTED VIRGINIA ELEMENTARY 
SCHOOLS HAVING NO MUSIC SPECIALIST 
OR MUSIC SUPERVISOR 


(Order No. 61-4543) 


Melvin Lee Good, Ed.D. 
University of Virginia, 1961 


PROBLEM: The purpose of this study was to survey 
music programs in selected Virginia elementary schools 
having no music specialist or music supervisor. Detailed 
aspects of these programs were studied and classified 
under three broad headings: (1) organization and adminis- 
tration as related to equipment, facilities, finances, and 
interest in music; (2) teacher profiles showing musical 
interests, background, and suggestions or recommenda- 
tions; (3) classroom musical experiences in the schools 
surveyed. 


PROCEDURE: Data were obtained by the questionnaire 
method and from visits by the investigator to one-half of 
the schools studied. The questionnaire was divided into 
four parts: (1) background information, (2) organization 
and administration of the school music program, (3) teacher 
personnel data, (4) music activities in the schools. The 
music activities considered were: singing, listening, note 
reading, creative rhythms, melody instrument, rhythm 
band, and creating music. The investigation involved 98 
schools selected at random from the 390 schools in Vir- 
ginia having no music specialist or supervisor. The only 
basis for stratification of the sample was the predominant 
race of the student population. Since the Negro schools 
constituted one-third of the population, the resultant sam- 
ple included thirty-three Negro and sixty-five white 
schools. The questionnaire was sent to these schools to 
be filled out by one classroom teacher in each school. The 
questionnaires were returned by mail from one-half of the 
schools. The remaining half were obtained by the investi- 
gator when visiting for the purpose of inspecting facilities 
and equipment, and holding informal discussions with the 
teachers and principals about their music programs. 


FINDINGS: Nearly one-third of the schools studied 
either excluded music from the curriculum or did not con- 
sider it an integral part of the educational program. 
Slightly less than one-half of the schools reported that the 
programs were organized to provide a logical flow of ma- 
terials and experiences during the years the child spends 
in the elementary school. The classroom teachers were 
poorly prepared for conducting music classes and felt 
inadequate in this area. The most widely used classroom 
musical activities were singing and listening, and the most 
infrequently used were performance on melody instru- 
ments and the creation of music. 


CONCLUSIONS: The evaluation of the music programs 
included in the study indicated a low status. The materials, 
facilities, and budget were insufficiently utilized by the 
staff and administration to obtain the maximum potential. 
Very little difference was found between the music pro- 
grams of the white schools and those of the Negro schools. 


RECOMMENDATIONS: It was recommended that a 
music supervisor be added to the staff of each school sys- 
tem which does not have such personnel. The State De- 





partment of Education should expand the Music Education 
Office to include two or three additional personnel to 
lighten the work load of the one man presently employed 
and extend the services of this Office to all those schools 
which do not employ music personnel. Certification re- 
quirements should be set up for elementary teachers in the 
area of music education. Basic music requirements should 
be set up for accreditation of elementary schools by the 
State Department of Education. An adequate amount of 
money should be provided by the local board of education 
to meet these requirements. School administrators should 
make every effort to encourage and interest teachers in 
music. Teachers should exert individual efforts to im- 
prove their competency in music, and individual schools 
or school systems should set up in-service training pro- 
grams dealing with the teaching of music. Individual 
schools should make provision for the formulation of gen- 
eral and specific objectives of the music program. 
Microfilm $3.00; Xerox $10.35. 230 pages. 


THE RESPONSORIA PROLIXA 
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Hans-J6rgen Holman, Ph.D. 
Indiana University, 1961 


The thirteenth-century Codex Worcester F 160 (Palée- 
ographie Musicale, Vol. XII) is one of the largest and most 
complete antiphonals of the Middle Ages. It contains over 
930 Great Responsories (responsoria prolixa) for the Of- 
fice of Matins. Each Responsory consists of a Respond, 

a Verse, and usually a partial repetition of the Respond. 
The Responds can be divided into four groups: melody 
type chants, centonized, partly centonized, and freely com- 
posed chants. Most of the Verses are set to one of eight 
responsorial tones, some are freely composed, and others 
are partly set to a tone and partly free. 

Standard material appears more frequently in some 
modes than in others. Melody types are found only in the 
second, seventh, and eighth modes. Centonized, partly 
centonized, and free chants occur in all modes, while free 
material is used most extensively in the fifth and sixth 
modes. 

A comparison of the Responsories of the Codex Wor- 
cester with those of the thirteenth-century Antiphonale 
Sarisburiense, the eleventh- or twelfth-century Codex 
Lucca 601, and the tenth-century Codex Hartker (Codices 
390-391 of St. Gall) shows that a surprisingly large amount 
of uniformity existed in this repertory of chant in south- 
western Europe from the tenth through the thirteenth cen- 
turies. The Codex de Compiégne and the Tonarius of 
Regino of Prim indicate that this uniformity existed as 
early as the ninth century. 

Many Responsories contain near the end of the Respond 
extended melismas that exhibit several important charac- 
teristics. First, they may contain a repeat structure (a a, 
aab,aba,abbe, etc.) that is foreign to the style of the 
neumatic and syllabic sections. Second, even if they do 
not contain repeat structure, their style often differs from 
that of the other portions of the Responsories. Third, such 
a melisma often differs from one MS to another, while the 
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other parts of the Responsory show little change. Fourth, 
melismas are occasionally transferred from one Respon- 
sory to another. Fifth, the melismas in three Codex Wor- 
cester Responsories are marked prosa. Lastly, the vari- 
ation encountered in the melismas is in contrast to the 
stability seen in the texted sections. These characteristics 
support the proposition that extended melismas first ap- 
peared as additions to the Responds, and were originally 
conceived as musical tropes. 

The previously mentioned MSS show that an increasing 
amount of free material appears in the Responsories for 
the feasts that were added after the ninth century. No 
similar evolution appears in the style of the music of the 
feasts which originated in or before the ninth century. 
This indicates that the music of the earlier feasts of the 
Gregorian repertory was codified possibly as late as 
A.D. 800. 

The Responsories and the Tracts contain some stand- 
ard material in common. This linked to the fact that the 
use of melody types and centonization resembles the 
ta’amin technique of Hebrew Chant is evidence that al- 
though it may have been codified early in the ninth century, 
some of the music originated at a time when both types of 
chant were influenced by remnants of the music of the 


Synagogue. 
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Cadence in Gregorian Chant is a detailed investigation 
of one aspect of the sacred monophony of the Roman Catho- 
lic Church in the Middle Ages. The purposes of the study 
were two-fold: (1) to describe the cadential style of Gre- 
gorian Chant, and (2) to provide a foundation on which 
studies of polyphonic cadences and the evolution of modal- 
ity into major-minor tonality might be based. Internal and 
final cadences in the tones for readings and prayers, in 
each chant type in the Proper of the Office and Mass and 
the Ordinary of the Mass, and in Sequences and Hymns are 
described in each mode. Cadential characteristics for 
each mode, as well as for Gregorian Chant in general, are 
summarized. 

In no mode is any one pattern as frequent as the perfect 
authentic cadence in the eighteenth century. There are, 
however, formulae which are typical. A few patterns even 
appear in several maneria, usually protus, tritus, and 
tetrardus. Great Responsories, Introits, and Communions 
tend to close with the same type of formulae. The final is 
usually approached from the third above, either conjunctly 
or disjunctly. The subfinal appears most frequently in 
cadences of the Ordinary of the Mass. In tritus mode-- 
where it is a half-step below the final--it is usually avoided. 
Many tritus patterns are organized around the notes of the 
F major triad. Some formulae in deuterus mode are pre- 
ceded at a few notes by b, a tritone above the final. This 
seems unusual since ) is generally thought to be used to 
avoid this diabolus in musica. Deuterus patterns which 
involve movement from the second to the final--a half-step 























--are rarely found in a position where a whole step above 
the final exists. Except for this, the arrangement of whole 
and half-steps seems to make little difference. Cadences 
of protus and tetrardus modes are the most regular and 
most closely fit the traditional description of Gregorian 
Chant style. Skips over a fourth and scale-like movement 
of more than three notes in one direction are rare in final 
patterns of any mode. 

Internal cadences follow the same style as concluding 
formulae. Final patterns, in fact, often are used within 
a respond or verse. Closes on d and a often contain 
protus formulae, on e and 4 , deuterus cadences, on f 
and c, tritus patterns, and on g and d’, tetrardus ca- 
dences. When they are in such an internal position, these 
formulae occasionally have another note added to the regu- 
lar pattern so that the melody rises from the final to close 
on the pitch above it. This type of deceptive cadence limits 
the usually conclusive character of the formula, leaving the 
listener expecting more to follow. 

The most important characteristics of the major-minor 
system--the leading tone and the tritone between the fourth 
and seventh notes of the scale--are absent completely from 
Gregorian Chant. It remains for later studies of secular 
monophony and polyphonic cadences to attempt to discover 
exactly how modality evolved into major and minor tonali- 
ties. Microfilm $2.75; Xerox $8.00. 175 pages. 
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Chairman: Professor Rush 


The purpose of this study was to develop a compre- 
hensive picture of the practices of music education and 
musical performance in the academies of the Church of 
Jesus Christ of Latter-day Saints during the period of 
their existence as a church school system, 1876 to 1926. 

Preliminary research disclosed that during this period 
the Mormon Church, always active in educational fields 
because of its basic assumption that educative experience 
is the main purpose of man’s life on earth, had sponsored 
a total of thirty-one seminaries (elementary schools) and 
thirty-three academies (secondary schools) in seven West- 
ern states, Canada, and Mexico. 

The majority of these sixty-four schools did not sur- 
vive after 1900 because of financial problems and because 
of the development of public elementary schools. Twenty- 
two of the academies, however, continued to thrive during 
the early twentieth century. They constituted the only 
high schools in many Mormon areas until after 1911. Be- 
tween 1912 and 1926, as public high schools developed, all 
but one of the academies were either closed or converted 
to normal colleges, and the Church provided religious edu- 
cation for its youth through theological seminaries estab- 
lished in connection with public high schools. 

During the course of the investigations, data were 
gathered and organized into general and musical histories 
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of the twenty-two principal academies. Musical trends 
and practices were analyzed in relation to the curriculum, 
the musical organizations, and the training and employ- 
ment of music teachers. 

It was found that the history of the academies could be 
organized into three periods. From 1875 to 1910 elemen- 
tary work predominated, with some secondary work in 
academic and normal courses. Vocal music was required 
in the elementary and normal departments and was elec- 
tive in some academic departments. Choirs were organ- 
ized in nearly all cases to provide music for daily devo- 
tional assemblies. Extracurricular bands and dance 
orchestras were associated with a few of the early schools. 

From 1900 to 1910 the academies offered diversified 
courses on the secondary level, including special three- 
and four-year music courses. Foundations were laid for 
the choirs, orchestras, and bands that later developed into 
a total music curriculum considerably stronger than that 
of the Utah public high schools of the period. 

After 1910 specialized courses were consolidated into 
standard high school offerings with music as an elective 
subject. Choral proficiency led to numerous light opera 
performances, usually staged with community cooperation. 
World War I greatly stimulated the development of bands 
in regard to numbers, size, and proficiency. Orchestras 
emerged from the status of opera orchestras to become 
independent organizations, sometimes approaching sym- 
phonic proportions. Glee clubs, small vocal ensembles, 
instrumental groups, music clubs, music appreciation and 
public school music classes, public service departments, 
and the sponsoring of concerts by imported artists were 
typical features of academy music departments. 

Certification requirements for academy music teachers 
were at least equal to those for public school teachers. 
Most of them attended the best American or European 
conservatories. A large proportion of the music teachers 
in both Church and state high schools of Utah and sur- 
rounding states were alumni of Brigham Young University. 

Noteworthy features of the academy music program 
were the widespread popularity of light opera and the early 
development of academy bands. Whereas the national trend 
to high school bands did not materialize until about 1910, 
the twenty-two academies had organized at least seven 
bands by 1905, and fifteen bands by 1910. 

In view of the dearth of information now available, 
further research in the history of public school music in 
Mormon communities is strongly recommended. 

Microfilm $6.65; Xerox $23.65. 521 pages. 
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Lanfranco’s Scintille di musica (Brescia, 1533; 143 pp.) 
is a work in four parts “which show how to read plainsong 
and figured music, the accidents of measured notes, pro- 
portions, modes, counterpoint, and the division of the 
monochord, with the tuning of various instruments, from 








which arises a method where each one for himself can 
learn the tones of ut, re, mi, fa, sol, la.” The treatise 
was written at the request of a friend, but the author re- 
vealed in his introduction that the book would be useful for 
his own teaching of the clerics and boys at the Cathedral 
in Brescia. The Scintille is therefore not a work that ex- 
pounds new ideas on the theory of music nor does it ex- 
press disagreement with other writers on music. It is an 
elementary textbook for the training of church singers, 
and it covers a greater variety of topics than any single 
music treatise that appeared before it. 

Lanfranco listed twelve writers “in whose footsteps 
we have followed”: Boethius, Guido d’Arezzo, Marchet- 
tus da Padua, Gaffurio, Burzio, Giorgio Valla, Ornithopar- 
chus, Wollick, Bogentantz, Aron, Spataro, and Glareanus. 
The Scintille has been translated with annotations to show 
Lanfranco’s use of these writers (excluding Bogentantz, 
whose book was not available for this study). He depended 
greatly on the writings of Boethius and Gaffurio for musi- 
cal content, but followed Ornithoparchus with respect to 
presentation of material in short sections with lists of rules. 

Lanfranco’s own contribution was largely his arrange- 
ment of the material to make it suitable for elementary 
students. However, it is of particular interest today that 
he gave the earliest known printed list of rules for text 
underlaying (25 years before Zarlino’s more famous list) 
and the earliest known printed information on tunings for 
the lira and cittern. 

Five introductory chapters set a background for the 
translation. The first deals with Italian music treatises 
printed from the late 15th to the mid-16th century. A grad- 
ual change to a predominantly practical attitude toward 
music theory is revealed, and it is suggested that social 
and political events leading to and resulting from Spanish 
control of Italy played a part in the change. The second 
chapter is a biography of Lanfranco. The third is a short 
description of the cathedral choir and the duties of the 
maestro and singers. Chapter 4 is a description of the 
Scintille, with remarks on Lanfranco’s introduction, his 
sources, and his musical thought, which is shown to be 
conservative but caught in a transitional period climaxed 
by Glareanus and Zarlino at the mid-century. The last 
chapter is concerned with the translation and how some 
pertinent problems have been resolved. 

Microfilm $3.60; Xerox $12.60. 280 pages. 


MULTIPLE DIVISION OF THE OCTAVE 
AND THE TONAL RESOURCES OF 
19-TONE TEMPERAMENT 


(Order No. 61-4461) 


Mayer Joel Mandelbaum, Ph.D. 
Indiana University, 1961 


There are three basic reasons for the advocacy of mul- 
tiple division: dissatisfaction with the acoustic properties 
of the present 12-tone tempered system; preference for 
an historical tuning system which would require more than 
12 tones for its modern fulfillment; and the belief that 
music must evolve from its present 12-tone state. 

Acoustical objections to 12-tone temperament have 
been made with respect to every one of its intervals, but 
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especially its thirds. Improvement of the thirds and at- 
tainment of higher partials in the harmonic series are the 
principal acoustical aims of the advocates of abandoning 
12-tone temperament. 

The alleged tunings of the ancient Greeks, particularly 
their enharmonic genera, have been of particular interest 
to advocates of multiple division. So-called just intonation 
and meantone temperament have played a part in the his- 
tory of music and there are those theorists who would re- 
vive these tuning systems with extra tones to permit trans- 
position and modulation. 

Other persons, although satisfied with 12-tone tempera- 
ment, look to multiple division as a logical further step in 
the evolution of music. Some of them profess to see mul- 
tiple division presaged in such recent technical procedures 
as polytonality, atonality, and octave displacement. 

There is wide variation in the proposals for multiple 
division. One school, particularly active in the 1920’s 
advocates 24-tone temperament. Alois Haba and Ivan Wy- 
schnegradsky have been the leading spokesmen for this 
school. The principal advantage is the retention of current 
12-tone temperament together with microtones. Some 
theorists have proposed further subdivision of 12-tone 
temperament to 36-, 48-, 60- and 72-tone temperament. 
Of these, only the latter has clearcut acoustical advantages 
over 12-tone temperament. 

Other proposed equal-tempered systems can be classi- 
fied by Bosanquet’s general theory of the octave. Of the 
systems with positive fifths 41- and 53-tone temperaments 
are outstanding. 19- and 31-tone temperaments are the 
most useful systems with negative fifths, the latter sys- 
tem particularly for its major thirds and natural sevenths. 

Among the non-tempered systems of multiple division 
that have been proposed, a quasi- Pythagorean tuning has 
been most popular with theorists. The personal systems 
of Wilfrid Perrett and Harry Partch are also noteworthy. 

19-tone temperament has several antecedents in the 
Renaissance, particularly Francisco Salinas’ 1/3 comma 
temperament. Wesley Woolhouse in 1835 is its first mod- 
ern advocate. 19-tone temperament has been advocated at 
length by three 20th century writers. Thorvald Kornerup 
urges it as the musical embodiment of the principle of the 
“golden mean.” Ariel advocates it as superior to 12-tone 
temperament in the representation of the intervals based 
on pure thirds and fifths. Yasser sees 19-tone tempera- 
ment as sociologically ordained with new consonances, 
melodically determined, to replace the present ones. 

Theorists have generally used trial and error to select 
which tempered system of multiple division they have pre- 
ferred. A number of mathematical methods have been 
proposed whereby acoustical requirements are converted 
into systems of equal temperament. Professor Viggo Brun 
of Norway has devised a most ingenious procedure for this 
purpose. 

A particularly problematic factor is the element of 
complexity involved in the use of additional tones. For 
that reason it is probably best to divide the field of possi- 
bilities into areas of complexity. In the first area, 19-tone 
temperament possesses the greatest acoustical advantages. 
In the second area it is 31-tone temperament, and in the 
third, 53-tone temperament. 

The full dissertation also includes a brief theory of 
harmony with 19-tone temperament, some compositions 
in that temperament, a recorded tape of musical illustra- 
tions, and annotated diagrams of generalized keyboards. 
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This study was undertaken in an effort to clarify those 
distinctions between classic and romantic style which af- 
fect the pianist most vitally. In the interests of clear 
distinctions, the literature discussed was limited to major 
works of Mozart and Schumann. 

Unlike the stylistic cleavage which separated the music 
of the Baroque from that of the preclassic period, the 
transition from classic to romantic style shows an exten- 
sion of various features of classic technique to meet the 
expressive needs of the new era. Consequently, many 
patterns from the earlier period continued to appear in 
romantic compositions — but often with quite different 
function and meaning. 

In the classic period material was designed and handled 
according to function, but for the romantic composer beauty 
of material and originality of effect were of primary im- 
portance. Devices used functionally in classic works — 
modulation, and techniques which had been closely asso- 
ciated with specific classic forms — were now utilized for 
poetic effect without regard for their relationship to struc- 
ture. New and “special” romantic effects of “longing” and 
“intoxication” were expressed in freely unfolding melody, 
enriched rhythm, and a greater feeling for the expressive 
value of sonorities. The mystery of life, death, and infinity 
was reflected in a tendency to veil tonal relationships by 
ambiguous harmonic progressions, by unexpected turns of 
harmony or phrase, by incomplete endings, or by effects 
of dynamic and textural color. 

While such treatment resulted in “musical moments” 
of extraordinary beauty, it was not congenial to forms de- 
pendent on clarity. Consequently, romantic musical thought 
found its finest expression in short lyric pieces. 

The romantic composer, however, was not content with 
miniatures. With varying degrees of success, he solved 
the problem of unifying large-scale works by emotional 
organization within a free modification of classic forms. 
Frequently, works were poetically enhanced by program- 
matic associations. 

The performance of romantic music imposes upon the 
pianist a complex responsibility. Because it is so largely 
dependent on emotional qualities which cannot be noted 
distinctly, he must of necessity bind the parts into a co- 
hesive whole, in addition to presenting the work with imag- 
ination and spirit. The integrated construction of a classic 
composition, on the other hand, calls for a clear, accurate, 
and expressive performance. In some works of the period, 
however, the pianist’s problem is complicated by antici- 
pations of the subjective tension of romantic music. For 
such passages he may choose to color the clear, focused 
sonority typical of the classic style with some of the 
richer, darker, or veiled timbres more characteristic 
of romantic music. 

If a pianist is to make the necessary decisions for the 
projection of the important qualities of either a classic or 
romantic work in relation to its detail, it is clear that he 
must be equipped with a rich background, including a wide 
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knowledge and comprehensive experience of both musical 
styles and an awareness of the aesthetic criteria which 
they reflect. He must also have an innate sympathy for 
the particular work and a complete, responsive pianistic 
equipment. Accordingly, Chapters I and II of this thesis 
explore the historical, political, social, and economic posi- 
tions of the classic and the romantic composer (most im- 
portantly, Mozart and Schumann); then follows a brief 
discussion of indications of a Zeitgeist in German litera- 
ture and music. In Chapter VII the specific importance of 
literary and nonmusical references to the music of Schu- 
mann is evaluated. Chapters III, IV, V, VI, and VIlexamine 
classic and romantic techniques in relation to form and 
content, and in Chapter IX some aspects of the performer’s 
responsibility are considered. 

Microfilm $4.25; Xerox $15.10. 311 pages. 
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This dissertation was a study of the relative effective- 
ness of group and individual voice instruction at the be- 
ginning level to high school students. The null hypothesis 
was established that there is no significant difference in 
performance achievement between students taught in 
classes and students taught by private instruction. Among 
other major hypotheses were: (1) there is no significant 
difference between the evaluations of the three adjudica- 
tors; and (2) there is no significant difference in perform- 
ance achievement between the group of boys, the group of 
girls, and the mixed group. Investigation revealed a very 
limited amount of research in the area. 

The twenty-one students, thirteen girls and eight boys, 
participating in the study were assigned tothe three classes 
or private study on the basis of the scores on the Musical 
Aptitude Test by Whistler and Thorpe. The investigator 
did all of the teaching. The same three adjudicators heard 
and evaluated all the students at the beginning of the study, 
after the students had had fourteen lessons, and at the 
close of the eight-month study period. At these three eval- 
uations the adjudicators marked the errors on new copies 
of the music as they occurred in performance. They also 
judged the students on eight aspects of vocal technique by 
giving a number rating to each item. This chapter re- 
vealed the statistical technique of analysis of variance as 
it was applied to the data collected in order to determine 
which items, if any, in the study showed enough variability 
to be statistically significant. 

In Chapter II the discussion focused upon the method of 





procedure preliminary to and during the study, along with 
the discussion of the statistical procedures used. 

Chapter III included all of the analysis of variance 
tables for the two-way, three-way, and four-way classifi- 
cations of variables which were necessary in the analysis 
of the data and tested the five established null hypotheses 
of no difference in means. 

Chapter IV included both conclusions and recommenda- 
tions. The major conclusions were as follows: 


1. class-taught students were not lower achievers than 
were private-taught students; thus, they must have 
been equal to or better than the private-taught stu- 
dents; 


. adjudicators are likely to disagree on subjective 
evaluation, but to be consistent with themselves in 
the evaluation scores they give; 


. the class of both boys and girls created an atmos- 
phere which was more conducive to learning voice 
than either the class of boys or girls. 


Major recommendations were as follows: 


1. more voice teaching should be done in classes by 
studio voice teachers, and by public school music 
teachers; 


2. voice classes should be encouraged which include 
both boys and girls. 
Microfilm $2.75; Xerox $9.00. 197 pages. 
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The Ballet-drama “Oedipus,” based on Sophocles’ 
tragedy, is conceived in mime and choreographic form 
against a background of the orchestra and a vocal chorus 
in the pit. The work is divided into three scenes, sepa- 
rated by brief entr’actes chanted by the vocal chorus (ex- 
cept in the second) which is also used to heighten certain 
emotional climaxes, extending the concept of the ballet 
beyond the confines of the dance. 

While dramatic considerations were primary in the 
composition of the work, the music had to satisfy dance 
requirements: i.e., the externalization into dance move- 
ment of the gesture inherent in the music. 

With this in view, an attempt was made to integrate 
these two aspects of the ballet-drama through musical 
means, so that both dramatic and dance elements would 
contribute to the emotional tenor of the drama. 

Microfilm $2.75; Xerox $7.00. 146 pages. 
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HEPATIC CARCINOGENESIS AND 
DRUG METABOLISM 


(Order No. 61-4016) 


Richard Henry Adamson, Ph.D. 
State University of Iowa, 1961 
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Transformation from normal hepatic cell to tumor cell 
may be accompanied by a loss of ability to metabolize 
certain drugs by enzymes in the microsomal fraction. 
This is true in several types of neoplasm — hepatoma, 
cholangioma, or hepatocholangioma induced by feeding 
4-dimethylaminoazobenzene (DAB), Novikoff transplantable 
tumor or the hepatoma No. 5123 (Morris hepatoma). This 
change (loss of drug metabolism) neither occurred to any 
measurable extent during the “precancerous” stage, nor 
was it present in hepatic cells adjacent to the DAB-induced 
tumor. Only the neoplastic cell has lost this function — 
even severely damaged hepatic cells retained normal levels 
of metabolism of the drugs used in our experiments. 

The loss of enzyme activity in DAB-induced tumors 
was probably caused by an actual deficit of enzyme protein 
and not by a cofactor deficiency or by the presence of in- 
hibitors in such tumors. 

Animals bearing hepatic tumors may be more ‘sensi- 
tive” than normal animals to some drugs. It has been 
shown that some tumor-bearing animals sleep longer after 
hexobarbital administration. 

Microfilm $2.75; Xerox $3.00. 36 pages. 


CHANGES IN SENSITIVITY TO DRUGS 
IN RATS WITH CHRONIC BRAIN LESIONS 
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Martin William Adler, Ph.D. 
Yeshiva University, 1960 


Bilateral lesions in the frontal cortex, posterior cor- 
tex, or caudate nucleus were created in male albino rats. 
Responsiveness to representative agents from several 
classes of centrally-acting drugs was tested and compared 
to control animals. Animals with ablations of frontal or 
posterior cortex showed an increased reactivity to the 
stimulating effects of amphetamine on spontaneous loco- 
motor activity, while rats with caudate lesions showed no 
change in responsiveness to the drug. An increased sensi- 
tivity to pentylenetetrazol (based on the severity and dura- 
tion of convulsions) and harmaline (based on the severity 
and duration of muscular tremors) was noted in the oper- 
ated animals. A decreased response to the depressant 
action of reserpine on spontaneous locomotor activity was 
also noted. There was no change in the effects of ephed- 
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rine, cocaine, or physostigmine on locomotor activity fol- 
lowing brain damage. No change in sensitivity to hexo- 
barbital (based on the duration of sleeping time) was noted 
after brain damage. 

The locus of the lesion was found to be an important 
determinant of changes in sensitivity to amphetamine and 
reserpine. Cortical lesions were more effective in pro- 
ducing increased reactivity to amphetamine than were 
caudate lesions. Posterior cortex ablations were more 
effective in producing a decreased responsiveness to re- 
serpine than caudate lesions, while frontal cortex ablations 
produced no change in the response to reserpine. 

In the absence of drug, none of the operated groups of 
animals differed significantly from the control group in 
regard to spontaneous locomotor activity, although the 
means indicated that caudate and frontal cortex groups 
were somewhat higher and the posterior cortex group was 
somewhat lower than the control group in this regard. 
Neither basic spontaneous locomotor activity nor weight 
changes were important determinants of changes in sensi- 
tivity to drugs. The largest lesion created in any animal 
amounted to 14% of the cortical surface and the largest 
group mean was less than 10% of the cortical surface. It 
was found that lesion size could not account for the altera- 
tions in responsiveness to drugs. Viciousness was ob- 
served in 75% of the animals with frontal cortex ablations. 
This was observed immediately following recovery from 
anesthesia and lasted for one to two weeks. The size of 
the lesion and invasion of the olfactory tubercles were 
found to be important determinants of this change. 

In order to determine the time of emergence of altered 
responsiveness to drugs, amphetamine was tested at regu- 
lar intervals throughout the course of the experiment. 

A gradual increase in sensitivity to the drug was noted in 
the frontal cortex group, an asymptote not being reached 
for about four weeks postoperatively. Following posterior 
cortex ablations, an immediate rise in sensitivity to am- 
phetamine was noted. This change then diminished for 
about three weeks; after this, a second rise was seen, 
equalling the changes noted in the frontal cortex group. 
The increased sensitivity to amphetamine, in both groups, 
was maintained for the duration of the study, approximately 
six months. 

The results bring supportive evidence that denervation 
supersensitivity occurs in the central nervous system. It 
is possible that damage to a specific site of action of a 
drug, damage to an area remote from the site of action 
which normally modulates the over-all action of the drug, 
or alterations in the blood-brain barrier are involved in 
some of the changes noted in responsiveness to drugs fol- 
lowing brain damage. It is also possible that several 
mechanisms operate simultaneously to produce the over- 
all changes. 
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SOME PHARMACOLOGICAL ASPECTS 
OF SYSTEMICALLY ADMINISTERED LOCAL 
ANESTHETICS WITH PARTICULAR REFERENCE 
TO THEIR ANTICONVULSANT ACTIVITY 


(Order No. 61-4020) 


Charles Arthur Berry, Ph.D. 
State University of Iowa, 1961 


Chairman: Professor John P. Long 


The purpose of this investigation was to evaluate the 
reported clinical anticonvulsant activity of two local anes- 
thetic agents by means of standard laboratory anticon- 
vulsant testing procedures. In addition, the action of these 
materials in suppressing cortical afterdischarge elicited 
electrically was investigated as a possible mechanism for 
use in the screening of anticonvulsant compounds. 

Mepivacaine and lidocaine, in all animal tests appear 
to resemble diphenylhydantoin. However, the onset and 
duration of action of these local anesthetic agents is much 
shorter than that of standard anticonvulsant materials. 
The effective dose range of mepivacaine and lidocaine is 
far below the toxic dose range. 

The physiology of cortical afterdischarge was found to 
be quite complex. The response of cortical afterdischarge 
resembles an all-or-none response and appears to be 
somewhat independent of stimulus intensity, frequency, or 
duration. For several minutes following an effective stim- 
ulus accompanied by cortical afterdischarge the cortex 
appears to be in a state which can be described as being 
relatively refractory to following stimuli. Within this re- 
fractory period responses do appear to be graded in rela- 
tionship to stimulus intensity and the interval between 
stimuli. Further, in the rabbit, “cycles” of excitability 
have been described at which time stimuli appear to elicit 
maximal responses. The time between the peaks of excita- 
bility in rabbits appears to be approximately 4 minutes 
although there is reason to believe that there are also 8 
and 16 minute cycles of excitability operant. 

The depression of cortical afterdischarge does not 
appear to be a specific function of anticonvulsant drugs. 
Barbiturates and general anesthetic agents are also active 
in this regard although morphine has no effect. To avoid 
drug interactions all evaluations of the activity of the local 
anesthetic agents were performed upon chronically main- 
tained and unanesthetized rabbits. The utility of suppres- 
sion of cortical afterdischarge in the evaluation of anti- 
convulsant material was deemed dubious for the following 
reasons: (1) It is difficult to obtain effective stimulus 
thresholds from day to day. (2) The technique is not spe- 
cific for anticonvulsant materials. (3) Methods for the 
quantitation of data are not suitable for all circumstances 
of drug activity. (4) The techniques involved are time 
consuming and only a limited number of animals can be 
utilized during a given testing period. (5) Data obtained 
from these procedures yields no information about anti- 
convulsants not readily available from procedures utilizing 
the mouse. Microfilm $2.75; Xerox $5.00. 98 pages. 
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The experiments described deal with the behavior of an 
area of cerebral cortex which had been surgically de- 
prived of its neural connections. Severance of afferent 
and efferent fibers was performed in such a manner as to 
allow the isolated area to be perfused, in situ, by its usual 
blood supply. The electrophysiological and pharmacologi- 
cal properties of such isolated areas of cerebral cortex 
were studied by means of indwelling subdural electrodes 
during a period of several weeks following the operative 
procedure. 

It was found that there were no differences in charac- 
ter, duration or threshold of afterdischarges elicited by 
direct repetitive electrical stimulation of freshly isolated 
slabs of cerebral cortex, and intact homologous areas in 
the opposite hemisphere. The average duration of after- 
discharges evoked by stimuli of constant intensity in- 
creased approximately tenfold within three weeks of the 
surgical isolation procedure. The average duration of 
afterdischarges initiated in the corresponding intact site 
increased only slightly during this time. The time of 
emergence of the increased duration of afterdischarge has 
been found to be three to four weeks, similar to the time 
course of the development of denervation supersensitivity 
following lesions of the peripheral nervous system. 

Threshold for eliciting afterdischarges rises in both 
isolated and intact cortex during the post-operative period. 
This has been shown to be due to the formation of a chronic 
granuloma around the electrodes. However, the threshold 
usually falls in the isolated slab during the first post- 
operative week. This drop in threshold is followed by a 
gradual increase paralleling that, but of lower absolute 
value, than the intact cortex. 

Increased duration of afterdischarge is permanent, and 
has been observed eleven months after isolation. Avail- 
able evidence does not indicate when a maximum degree 
of sensitization is attained, although animals in which 
afterdischarge duration was measured several months 
after operation show much longer afterdischarges than at 
three weeks. 

Immediately after isolation and up to two days following 
this procedure, isolated cortex showed minimal spontane- 
ous activity. Such activity has been seen in few cases and 
was of small amplitude and grossly normal appearance. 

It is difficult to determine whether this activity is intrinsic 
to isolated cortex or was recorded by volume conduction 
from elsewhere. After one week the slab began to show 
signs of abnormal spontaneous activity. The form of this 
activity was variable, but spikes and slow waves were 
usually involved. 

Gradual progressive reduction in ability of chronically 
isolated cortex to respond to repeated presentations of 
stimuli with exceptionally long afterdischarges has been 
noted. This effect has been attributed to fatigue, and has 
been shown to vary in magnitude from preparation to 
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preparation. This effect appears to be more pronounced 
in chronically isolated cortex than in intact cortex. 

Effects of anticonvulsant drugs have been studied on 
this preparation. Reduction of duration of afterdischarge 
in chronically isolated and intact cortex, as well as con- 
comitant elevations of threshold, have been seen in the 
case of phenobarbital. Significant reductions in duration 
of afterdischarges recorded from intact cortex have been 
achieved with diphenylhydantoin. The effect of fatigue in 
reducing duration of afterdischarges obtained from chroni- 
cally isolated cortex permits no conclusive report of the 
activity of diphenylhydantoin in this regard. Trimethadione 
and acetazolamide have little or no effect on the afterdis- 
charge following direct repetitive stimulation of chroni- 
cally isolated or intact cerebral cortex. 

Attempts to selectively activate chronically isolated 
cortex with constant rate infusions of pentylenetetrazol 
met with failure. Activity was observed in chronically 
isolated cortex only after, and at dose levels where there 
were induced changes in activity of cortex with intact sub- 
cortical connections. This suggests that pentylenetetrazol 
activation of cerebral cortex is secondary to activation of 
subcortical structures at doses lower than those which act 
directly on the cerebral cortex. 

Microfilm $2.75; Xerox $9.45. 206 pages. 
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Oxygen consumption of rat kidney cortex slices was 
maintained at a higher rate in the presence of thyroxine 
than in its absence. This hormonal effect was apparent 
after 6 to 12 hours of incubation at 37° and was particu- 
larly prominent after various periods of cold exposure. 
The inclusion of certain amino acids in the incubation 
medium enhanced the effect of thyroxine on tissue respira- 
tion with superior results obtained with DL-alanine, N- 
acetyl-DL-alanine and best results with L-proline. Some 
thyroxine effect was apparent with all amino acids and 
related substances tried except tryptophan and several of 
its derivatives which completely blocked the action of the 
hormone. A thyroxine-like effect was produced by the 
addition of pyridoxal and pyridoxal phosphate, but not other 
pyridoxine analogs. A greater maintenance of oxygen con- 
sumption was only apparent in the controls with no further 
improvement in tissue respiration in the thyroxine vessels. 

A survey of numerous thyroxine analogs demonstrated 
that substantial activity in this system was associated with 
compounds having the phenolic diphenylether configuration 
with at least one iodine attached to the inner benzene ring. 
Specifically only those compounds having some effect in 
the intact animal were active in vitro, although greater ef- 
fects were usually obtained with the kidney slices. 

Utilization of glucose by kidney cortex was very limited 
and could account for a maximum of 18% of the oxygen con- 
sumed. The addition of thyroxine had no apparent effect on 
glucose oxidation but resulted in greater glucose synthe- 
sis, especially when exogenous amino acids were added. 





On the basis of ammonia formation, approximately 50% of 
the endogenous oxygen consumption of kidney slices could 
be accounted for by amino acid utilization. Addition of 
proline or glutamate to the incubation medium resulted in 
amino acid substrate disappearance which could account 
for all of the oxygen uptake, indicating a preferential utili- 
zation by kidney slices of amino acid substrates. The 
presence of thyroxine during incubation resulted ina 
greater retention of tissue amino acids. Associated with 
greater retention of amino acids in the tissue was the ap- 
pearance of smaller amounts of amino acids, from endoge- 
nous sources, in the solution. 

Addition of the hormone resulted in greater proline 
utilization as followed with C -tagged amino acid and 
formation of larger amounts of glutamate, ammonia, glu- 
cose and CO: than observed in the controls. Cold ex- 
posure emphasized the thyroxine effects, which were com- 
pletely blocked by tryptophan. Greater amounts of 
Cc” -tagged L-proline were incorporated in the tissue pro- 
tein in the presence of thyroxine than in control vessels 
preincubated in the cold prior to 9 hours incubation at 37°. 
No thyroxine effect was evident in vessels not subjected 
to cold exposure. The addition of C *-tagged DL-proline, 
with L-proline carrier, resulted in the accumulation of a 
proline metabolite in the thyroxine vessels, even during 
continuous incubation at 37°, in amounts as high as ten 
times that seen in the controls. The metabolite was tenta- 
tively identified as A’ -pyrroline-2-carboxylic acid formed 
by the action of D- and L-amino acid oxidase on proline. 

A combination of ammonia and a marked pH rise, as- 
sociated with the metabolism of glutamate, markedly de- 
pressed tissue respiration, glucose formationand substrate 
disappearance. The effects of thyroxine on numerous 
enzyme systems could best be explained by (1) an increase 
in amino acid transport, (2) an increase in energy produc- 
tion or (3) a direct effect on the stabilization and preser- 
vation of the functional integrity of enzymes. 
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PART I 


Halothane, in concentrations capable of producing 
anesthesia, depresses motility of the jejunum, colon and 
stomach of dogs and activity returns promptly after the 
agent is withdrawn. Contractions return approximately 
to pre-anesthetic levels before any limb movements can 
be detected. Also, this agent is capable of antagonizing 
the contractions produced by the parenteral administration 
of morphine, acetyl B-methyl choline, neostigmine and 
barium chloride. 
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PART II 


Evidence has been presented inthis study to indicate that 
close arterial infusions of SKF 525-A producea marked uri- 
nary increase in sodium clearanceand urine volume without 
significant changes in creatinine clearance. With the ex- 
ception of the stop-flow experiments where PAH was used to 
signal the appearance of proximal tubular urine, no remark- 
able changes in PAH clearance were observed in the urine 
flowing from the kidney which was being influenced by the 
close arterial administration of SKF 525-A. In practically 
all experiments it was found that potassium clearance con- 
comitantly increased with increases in sodium clearances. 





Stop-flow experiments suggest that a low dose of SKF 
525-A (4 mg/ml/minute) is capable of inhibiting proximal 
tubular reabsorption of sodium, whereas larger doses 
(8 mg/ml/minute) also affect distal tubular reabsorption 
of sodium. 

The natruretic action of SKF 525-A is not markedly 
influenced by the conditions of acidosis or alkalosis. De- 
nervation of the kidney is also without strong influence on 
the natruretic response obtained by the compound. Pos- 
sible mechanisms of action of SKF 525-A have been dis- 
cussed. 
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EMPIRICISM AND ANALYSIS 
(Order No. 61-4418) 


Peter Anton, Ph.D. 
Indiana University, 1961 


Philosophical controversy between empiricists and 
metaphysicians is in principle inconclusive, i.e., the funda- 
mental philosophical issues which they dispute cannot by 
any means be treated in such a way as to result in agree- 
ment between the disputants that these issues are settled. 
This state of affairs is due to the radical inability of em- 
piricists and metaphysicians to find a mutually satisfactory 
criterion of adequacy to which their respective analyses 
could be submitted by way of ultimate test for validity. 
Both have proceeded as if such a criterion could be found, 
but any proposed criterion will be found either by empiri- 
cists or by metaphysicians to be prejudicial to their inter- 
ests; rejection of any and all proposed criteria is therefore 
certain. 

The objectives of philosophical controversy between 
empiricists and metaphysicians need, therefore, to be ad- 
justed in such a way as to conform to this fact. Neither 
side can look forward to winning philosophical battles, in 
the sense of forcing the opposition to abandon a position by 
demonstrating to the satisfaction of all that the position is 
untenable. No philosopher can prove to the satisfaction of 
another, in any matter the latter deems to be of ultimate 
importance, that he is wrong. 

This does not mean that philosophical battles between 
empiricists and metaphysicians are and always have been 
fruitless and ought no longer to be fought; it means rather 
that the objectives pursued by the respective philosophers 
ought to be more limited than they have been. There is 
still a kind of success to be won. It is at least possible 
that a philosophical position can be made so desperately 
uncomfortable as to discourage any philosopher from 
wanting to adopt it and to discourage those who have adopted 
it to want to abandon it. While few philosophical views are 
untenable in a straightforwardly logical sense, many can be 
made untenable in a psychological sense. 

From the standpoint of the empiricist, insofar as this 





limited objective can be achieved at all, it can be achieved 
by philosophical analysis. There are among empiricists, 
however, widely divergent techniques of analysis, corre- 
sponding to widely divergent views of the nature and func- 
tion of analysis. The origins of contemporary analysis 
are to be found in the early writings of G. E. Moore and 
Bertrand Russell; they delineated the general direction 
which later analysis was to take. Contemporary differ- 
ences concerning the nature and function of analysis are 
well exemplified by the practices of the ordinary-language 
analysts and of the logical positivists. But the brands of 
analysis practiced by the members of these schools suffer 
from fundamental deficiencies and the limited objective 
which the empiricist can achieve will not be achieved by 
either of these schools. 

Analytical techniques specifically intended to further 
the empiricist’s attainable goals are, in the present work, 
applied to two important metaphysical claims: (1) the 
claim that certain metaphysical entities or states of af- 
fairs are directly apprehended by a faculty of intuition and 
that those who do not cognize them are in some sense 
blind, and (2) the claim that the existence of certain em- 
pirical entities or states of affairs necessitates the exist- 
ence of metaphysical entities or states of affairs. The 
results of these analyses are similar; it is found that 
neither of these claims has the force which the metaphysi- 
cian supposes them to have. He need not, on this account, 
abandon his claims, but it is not impossible that they will, 
in the light of the analyses, lose much of their attractive- 
ness for him. 
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This thesis is divided into three parts. The first part 
discusses those prominent features of the natural law tra- 
dition which serve as a historical background for Hobbes’s 
discussion of the natural law and the obligation which it 
imposes. The second part of this thesis compares certain 
aspects of Hobbes’s account of the obligation to the natural 
law with similar doctrines advanced by the tradition pre- 
ceding him. The purpose of this comparison is to show the 
often overlooked influences which played a role in the for- 
mulation of Hobbes’s theory. Once this has been accom- 
plished, the work of providing an adequate interpretation 
of the more difficult parts of his theory of obligation is 
greatly expedited. This, in turn, allows one to engage in 
a critical discussion of the interpretations which have 
attempted to understand Hobbes’s concept of obligation. 

It is the primary function of part three of this work to en- 
gage in a critical appraisal of this sort. The interpreta- 
tions which are examined in part three fall under two gen- 
eral classifications: the first of these maintains that 
Hobbes’s concept of obligation is to be understood as a 
divine law theory of obligation, and that his philosophy of 
psychology has no logical bearing upon his doctrine of 
obligation. This interpretation is called the “Taylor thesis.” 
It has been advanced by A. E. Taylor ana Howard War- 
render; it is criticized in Chapter IX of Part III]. The 
second interpretation discussed in Part II is called the 
“traditional view;” it is accepted by Thomas Nagel and 
Stuart M. Brown, Jr. In contrast to the “Taylor thesis,” 
the “traditional view” maintains that the natural law im- 
poses an obligation independent of being commanded by 
God, and that it is central to Hobbes’s concept of obligation 
that it be understood in close conjunction with his philoso- 
phy of psychology. This thesis opposes both of these in- 
terpretations in favor of one which emphasizes the role of 
God apropos of Hobbes’s discussion of obligations in foro 
interno, while maintaining, as central, the role of Hob- 
besean psychology apropos of his discussion of obligations 
in foro externo. This interpretation is advanced and de- 
fended in the concluding two chapters of this thesis. 

The groundwork for the defense of this interpretation 
is laid in the first two parts of this thesis. In these early 
sections, similarities and differences which relate Hobbes 
to the natural law tradition prior to him are discussed in 
considerable detail. The points of comparison center upon 
questions involving the distinction between obligations in 
foro interno and obligations in foro externo, and the role 
which the passions play in various natural law theories of 
obligation. These comparisons prove to be invaluable aids 
in the attempt to understand Hobbes’s theory of obligation, 
and together with an extensive examination of Hobbes’s 
many texts upon political and moral philosophy they helped 
to shape the criticisms as well as the interpretation 
adopted in Part III of this work. 
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LOGICISM, SOME CONSIDERATIONS. 
(Order No. 61-4511) 


Paul Benacerraf, Ph.D. 
Princeton University, 1960 


This dissertation consists of a series of quasi-inde- 
pendent essays on some questions in the philosophy of 
mathematics which are particularly germane to an evalua- 
tion of the position traditionally called ‘Logicism.’ This 
is the unifying thread that runs through the entire work. 

In the first chapter, the logicist position is stated and 
some time is spent discussing various possible formula- 
tions and arriving at the one which will form the basis for 
future discussion. We divide the view into two separate 
sub-views: (1) Mathematics is reducible to logic (the first 
thesis), and (2) the reduction is of some epistemological 
importance for mathematics (the second thesis). For the 
purposes of this dissertation mathematics is restricted to 
arithmetic. What constitutes logic is discussed in places 
but never settled, it being understood that this is a termi- 
nological issue on which nothing hangs provided that we 
see that there is no magic attached to the appellation. 

Chapter II contains a reduction of Peano arithmetic to 
a form of type theory which consists of a system of “natu- 
ral deduction” for quantification theory, with universal 
instantiation and existential generalization extended to 
abstracts, an axiom of abstraction, an axiom of extension- 
ality, and an axiom of infinity. 

In Chapter III we consider and reject the view (ex- 
pressed by C. G. Hempel) that the reduction of the previ- 
ous chapter shows that “the propositions of mathematics 
are on a par with ‘All bachelors are unmarried’ from the 
point of view of certainty.” 

Chapter IV is devoted to an analysis of the concept of 
truth by definition, the results of which are employed to 
show that another claim made for the reduction — that it 
shows the propositions of mathematics to be true by virtue 
of the definitions of their constituent (mathematical) terms 
— is exaggerated. 

In Chapter V we examine the view that the Frege- 
Russell analysis of number (on which the logicists base 
their reduction of mathematics to logic) is uniquely cor- 
rect. This leads to an attempt to establish what criteria 
must be met by an analysis of number if it is to be ade- 
quate. Such criteria are suggested and in terms of them 
it is easily seen that there are infinitely many reductions 
of arithmetic to set theory. One set of definitions is pro- 
posed which expresses what all correct reductions have 
in common — the fact that the model for the integers is a 
sequence of order-type w, and that any such sequence 
will do. An account of the meaning of number-words along 
the “ordinalist” lines that this suggests is developed and 
contrasted with the familiar “cardinalist” account. 

The last chapter deals with the relation between arith- 
metic and set theory. In particular, an extensive survey 
of the history and present state of set theory is under- 
taken to show why it would not be reasonable to argue that 
the theory of sets provides arithmetic with a foundation. 
The reasons are twofold: (1) arithmetic needs no extra- 
arithmetical foundation, and (2) the paradoxes and open 
questions of set theory reveal sufficient unclarity in the 
notion of set to leave it ill cast in such a role. 

Finally, insofar as any general conclusions are drawn, 
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they are to the effect that Logicism is fundamentally mis- 
taken, both in the questions it asks and in the answers it 
provides. This much at least seems clearly to emerge 
from our treatment of the problems we discuss. 
Microfilm $3.75; Xerox $13.30. 292 pages. 
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This study is devoted to the problem of determinism in 
the context of modern science, to the meaningful formula- 
tion of the thesis of determinism and to the assessment of 
its truth. 

After a brief historical introduction it is argued that 
the proposition “Every event has a cause” lacks empirical 
content because (1) it is doubly general, and (2) the con- 
cept ‘event’ is not sufficiently concrete. The overly gen- 
eral features of this proposition render it compatible with 
any empirically ascertainable state of affairs and militate 
against there being any evidence capable of rendering the 
proposition either probable or improbable. Analogous 
considerations are shown to render the proposition “All 
human actions are determined” equally non-empirical, and 
it is argued that no sense can be made of the persistent 
belief that the truth or falsity of this proposition is an em- 
pirical issue unless the concept of a human action is suit- 
ably circumscribed. The thesis of determinism and human 
action is then tentatively formulated as the proposition 
“For every human act A (which is normally praised or 
blamed in the absence of excusing conditions) there is 
some set of causal conditions of which an act of kind A is 
the effect.” 

The concept of a cause is examined at length, and it is 
shown that unless a particular sense of “cause” can be 
specified, the thesis of determinism expresses only the 
trivial claim that for every human action (of the appro- 
priate sort) there is some kind of explanation. It is argued 
that something far stronger has frequently been meant by 
the thesis of determinism, that this thesis has meant not 
that there is just some sort of explanation for each human 
act, but that each human act may be explained in theory in 
the same way in which a physical event is explained. This 
sort of an explanation, denominated an explanation in terms 
of the “empirical cause” of the event, is characterized by 
the fact that it satisfies the four conditions of implicit gen- 
erality, efficacy, eventness, and logical contingency. 

On the basis of this analysis, the thesis of determinism 
is reformulated as the proposition, “For every human 
act A (which is normally praised or blamed in the absence 
of excusing conditions) there is some set of conditions con- 
stituting an ‘empirical cause’ of which an act of kind A is 
the effect.” It is then shown that explanations of a person’s 
actions in terms of his reasons for acting, motives, or 
character fail to satisfy the conditions of empirical causal- 
ity. Consequently, the fact that such an explanation is ap- 
plicable to a given action fails to indicate that the action 
is determined. 

The traditional empiricist reconciliation of determin- 
ism and moral appraisal is then shown to be based on a 





mistaken assimilation of all explanations of behavior to 
empirical causal explanations, and it is argued that moral 
appraisal neither presupposes nor is compatible with the 
truth of determinism. 

Finally, the thesis of determinism is examined in rela- 
tion to concepts applicable to such rule-guided behavior 
as reasoning. It is argued that no behavior can be both 
rational and determined by empirical causes and that, for 
this reason, the attempt to meaningfully assert that the 
thesis of determinism is true or probable involves a con- 
tradiction in act, denying the presuppositions which make 
possible the meaningful assertion of any proposition. As 
the thesis of determinism cannot be meaningfully asserted, 
it is held to be a synthetic a priori truth that this thesis is 
not true. Microfilm $2.75; Xerox $8.20. 179 pages. 





C. S. PEIRCE 
AND NINETEENTH CENTURY POSITIVISM 


(Order No. 61-3728) 


Matthew Jerome Fairbanks, Ph.D. 
University of Notre Dame, 1961 


C.S. Peirce, a nineteenth century American philoso- 
pher who has only recently attracted international notice, 
is considered by many contemporary philosophers, such 
as Justus Buchler, Thomas Goudge, Hans Reichenbach and 
Ernest Nagel, to be a positivist in the tradition of Au- 
guste Comte and Ernst Mach. However, even though he 
admits that his pragmaticism is a species of prope-posi- 
tivism and often speaks in the fashion of the positivists, 
Peirce does condemn the positivism of his time on many 
grounds and even claims that its foundations are false and 
self-contradictory. It is the purpose of this thesis to ex- 
amine these points of apparent conflict and determine 
whether Peirce does or does not follow in the footsteps of 
the nineteenth century positivists. 

In the First Chapter we review positivistic conceptions 
of logic, mathematics, scientific method, epistemology, 
hypothesis and the consequences of these views for meta- 
physics and religion as found in the writings of Comte, 
Pearson, Mach and Poincaré. The chapter concludes with 
a discussion of the spirit of nineteenth century positivism. 

In Chapter Two we begin a study of Peirce’s attack on 
nineteenth century positivism; this attack centers on posi- 
tivist logic and epistemology. We show that Peirce rejects 
the attempts of the positivists to put human knowledge on 
an entirely new basis with physical science as the model 
of inquiry, to extend the principle of verfiability in sense- 
experience to all areas of knowledge, and to account for 
all knowledge through a sensationalist analysis. Several 
of Peirce’s more important philosophical insights are 
elucidated in describing his position; these include some 
of his views on epistemology and his notion of abduction. 

While the positivists are inclined to say that meta- 
physical statements are meaningless and that a science of 
metaphysics is out of the question, in Chapter Three we 
show that Peirce insists that there can and must be a sci- 
ence of metaphysics. Through phenomenological inquiry, 
which is the stepping stone to metaphysics, we discover 
his three categories of Firstness (presentness or possi- 
bility), Secondness (reaction or struggle), and Thirdness 
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(laws and symbols). After examining his rejection of posi- 
tivism for limiting reality to the first category, we turn to 
a discussion of Peirce’s ‘scholastic realism,’ a doctrine 
the positivists oppose. 

In the fourth chapter we examine Peirce’s opposition 
toward the positivistic view of religion. He rejects the 
positivists’ disdain for traditional religious conceptions 
and attempts to make room for these through a distinction 
between theory and practice, or between science and life’s 
vital matters. In presenting Peirce’s own religious views 
we include an analysis of his “Neglected Argument for the 
Reality of God” along with a number of critical comments 
about his religious views. 

The fifth and final chapter includes a review and con- 
clusions with a summing up of the similarities and differ- 
ences between Peirce’s philosophy and the doctrines of 
the positivists. After showing that Peirce’s thought 
changed developmentally over the years, we concluded that 
because he attacks the foundations of positivism and makes 
contributions to metaphysics and religious thought he is in 
no important respect a doctrinal positivist and must not be 
read as a positivist. 

Microfilm $2.75; Xerox $8.80. 192 pages. 
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University of Virginia, 1961 


The title of this dissertation, Concerning the Possi- 
bility of a General Theory of Analogy, refers in par- 
ticular to that general theory of analogy constructed by 
Thomas de Vio Cajetan in his De nominum analogia. We 
argue that this is not a successful theory, that it is not in 
keeping with Saint Thomas, and that it certainly runs 
counter to the thought of Aristotle on the subject of analogy. 
However, even though Cardinal Cajetan does not form a 
satisfactory general theory of analogy, this is not any rea- 
son to suppose that we cannot meaningfully use analogies 
in particular cases. The fact of the matter is that we can, 
and do, use particular analogies in our language just as 
well without any so-called general theory as we can with 
such a theory. 

We are now led to a broader question, viz. “does it 
seem likely that there could be a useful general theory of 
analogy covering all those particular cases in our language 
which we would call examples of analogies?” In order to 
attempt answering this question it is pointed out, as vari- 
ous aspects of analogy are considered, that a theory may 
well be logically valid, internally well structured, and so 
on, but even so if it does not explain what it purports to 
explain, then we can safely disregard it. If we can do, say, 
understand, know everything that we do, say, understand, 
know without the theory, then we may assert that the theory 
in question has no application, no use, and that keeping it 
in our philosophical storehouse is of dubious advantage. 
The point is, if a theory has no use, no application at those 
very points where it claims to, then while the theory might 
be internally well formed, we can still say that it has not 
explained those questions for which it was designed. 














In one sense Cardinal Cajetan is the central figure of 
this dissertation; everything else revolves around our 
considerations of his De nominum analogia. Aristotle and 
Saint Thomas are shown as not having a general theory of 
analogy, and reasons are given why they were wise not to 
attempt to formulate such a general theory. This certainly 
weakens the claim of Cardinal Cajetan and his disciples 
that they are strict followers of Aristotle and Aquinas con- 
cerning analogy. 

Ludwig Wittgenstein, on the other hand, has some in- 
teresting remarks in The Blue Book and the Philosophical 
Investigations which can be related to what we call the 
‘doctrine of identical minimal meaning’---the keystone to 
both analogy of inequality and attribution. According to 
this doctrine, in order for the same word to be meaning- 
fully used in similar but different contexts, there must be 
some one identical minimal meaning, or ingredient, which 
is common to all of these various uses of the word in 
question. This doctrine of identical minimal meaning sup- 
posedly tells us how and why we can, and do, use certain 
words in an analogical way. But if we can show reasons 
to doubt the use of, or need for, the doctrine of identical 
minimal meaning, then we have given reasons to doubt in 
particular the doctrine of analogy of inequality and attri- 
bution, as found in the De nominum analogia of Cajetan 
and the writings of his followers such as James F. Ander- 
son. And this is exactly what we do in this dissertation. 
Further, in Wittgenstein’s notion of family resemblances 
we find a possible answer to the important question of 
analogy, “how can one word be used in a similar, yet not 
identical, way in various different contexts ?” 

The over-all line of development in this dissertation 
is a comparative study of historical materials. Thus, the 
main conclusions we reach---e.g. that it will be most un- 
likely that we will be able to construct some general theory 
of analogy that will be useful in explaining all of the vari- 
ous particular uses of analogies in all of the various dif- 
ferent situations in which one might use, or find, an anal- 
ogy---will be directly related to these materials. But, 
while the over-all line of development is historical, it is 
not merely a history of the thinking of several men con- 
cerning a limited area of philosophy. It is, rather, a com- 
parison and synthesis of the materials with which we are 
dealing. Microfilm $2.75; Xerox $6.40. 132 pages. 

















THE PROBLEM OF ILLUMINATION IN 
ST. BONAVENTURE AND ST. THOMAS AQUINAS: 
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University of Notre Dame, 1961 


A doctrinal opposition existed between St. Bonaventure 
and St. Thomas Aquinas over the problem of intellectual 
illumination. It was while both were at Paris from 1250 
to 1259 that this opposition was first manifested and fully 
developed. The Augustinian doctrine of illumination sup- 
poses that a light superior to the human intellect must 
enter into the act by which that intellect attains natural 
truth. In 1250 this Augustinian doctrine was still com- 
monly accepted, at least in the faculty of theology; but at 
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the same time the recently recovered works of Aristotle 
had been extremely successful in offering an alternative to 
the doctrine of illumination. St. Bonaventure upheld the 
traditional Augustinian doctrine of illumination, whereas 
St. Thomas proposed a doctrine which had no place for 
illumination in natural knowledge. 

St. Bonaventure proposed the doctrine of illumination 
as the only proper philosophical justification of the science 
and certitude which man possesses. Science and certitude 
as immutable, eternal, necessary and infallible are pos- 
sible only through the direct contact of the first Truth and 
Light which is immutable, eternal and necessary in Itself. 
Created being is mutable, temporal, contingent, and even, 
as St. Bonaventure says, deficient. The human intellect 
partakes of this deficiency and is necessarily fallible. 
Consequently the illumination of the first Truth is neces- 
sary for the attainment of science and certitude. The op- 
eration of illumination must be considered next. Dlumina- 
tion operates only on condition that the content to be 
illumined is already present in the knowing subject, and it 
operates only to the extent that the divine likeness existing 
in the knowing subject is clarified. St. Bonaventure ac- 
cepts abstraction and the agent intellect as necessary for 
the acquisition of sensible things, but not of spiritual 
things. The knowledge of spiritual things is innate vir- 
tually and not formally as in classical Platonism. Because 
of God entering directly into the act of human knowledge, 
faith is indispensable for the construction of an adequate 
philosophy. This is in brief the doctrine which St. Bona- 
venture accepted; and in accepting it he was perfectly 
conscious that he was also accepting an entire approach 
to knowledge, one which necessarily stresses the limita- 
tions of human reason, the importance of faith, and the 
supremacy of theology. 

Although St. Thomas realized what St. Bonaventure and 
the Augustinians meant by deficient being, he did not pro- 
pose it as the object of the human intellect. It is being 
insofar as it is which the intellect knows and this through 
the power of the agent intellect. The necessity for illumi- 
nation is obviously diminished by this orientation toward 
reality. However, in itself this does not provide the ade- 
quate foundation of the truth and certitude of human judge- 
ment, which is the reason for the supposition of illumina- 
tion. St. Thomas realized that the act of judgement is a 
deliberative act and must have a foundation which is proper 
to the act. This foundation is present in the intellect’s 
natural reflective ability. By reflection the intellect knows 
not only its act and its object, but it knows itself and the 
proportionality of its act to its object. Thus in its assent 
the intellect affirms that what is known is so in reality; 
and this is truth. There is what might be called a mediate 
illumination in St. Thomas in God’s creation and conserva- 
tion of the human mind and its objects; but St. Thomas was 
perfectly well aware that this expresses insufficiently what 
St. Augustine meant by illumination. 

Microfilm $2.75; Xerox $9.25. 203 pages. 
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Addressing itself to an examination of the role, the 
problems, and the contributions of Norwegian Lutheran 
higher education, the writer investigated the educational 
philosophy of four-year liberal arts colleges established 
by that Lutheran group in America. The nature of the 
problem necessitated an examination of the Lutheran con- 
cept of higher education, its historical development, and 
the difficulties encountered in adapting it to American 
conditions. 

A rich educational heritage from Martin Luther gave 
Norwegian Lutherans a foundation upon which to build. 
Education was primarily designed to serve the purposes 
acceptable to the church. Languages formed the core of 
study since the Bible was to be made available to every- 
one. Music as a contribution to worship received special 
attention. Philosophy as a broad area of study was mis- 
trusted because of apparent conflicts with revealed truth. 

Luther College, established in 1861 at Decorah, Iowa, 
reflected the high-church approach to education, with 
thorough pre-ministerial training in the classics. Often 
uncompromising and convinced of the correctness of their 
“pure doctrine,” the builders of Luther College defended 
slavery on Biblical grounds, attempted to establish on 
American soil a complete system of education from the 
elementary school through the university, and often con- 
demned the American common school. Visits to pioneer 
Midwestern institutions of higher learning convinced the 
first president, Laur. Larsen, and others that they had 
little to learn from American institutions. For several 
decades Luther College continued in comparative isolation 
as a citadel of orthodoxy, stressing pre-seminary training 
and educating servants of the church. 

Augsburg College, founded in 1869 at Marshall, Wis- 
consin, and moved shortly thereafter to Minneapolis, was 
established for the same purpose as Luther College and 
had the same Lutheran heritage. Under the dynamic lead- 
ership of Georg Sverdrup and Sven Oftedal the college de- 
veloped an educational theory that was, however, often in 
direct opposition to the high-church approach of Luther 
College. Augsburg became the “Greek school” as con- 
trasted to the “Latin school” of Luther College. The latter 
represented to Augsburg leaders autocracy, tyranny and 
rigidity. Sverdrup and Oftedal envisioned an integrated 
program for college and seminary. This resulted in 
greater emphasis upon the seminary and correspondingly 
less rapid development of the college. 

A third Norwegian Lutheran institution, St. Olaf Col- 
lege, was founded in Northfield, Minnesota, in 1874. From 
the earliest days American influence was strong. Augs- 
burg men denounced the emphasis upon humanities, but 
St. Olaf continued in its purpose of preparing Norwegian 
Lutherans for American citizenship. The speed with which 
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it adapted to the American scene was a strong factor in 
St. Olaf’s rapid growth. 

Three other colleges, Augustana of Sioux Falls, South 
Dakota; Concordia at Moorhead, Minnesota; and Pacific 
Lutheran University, Tacoma, Washington; became full- 
fledged colleges in the twentieth century. They had ab- 
sorbed much of the American pattern and made little dis- 
tinctive contribution as uniquely Norwegian Lutheran 
institutions. 

Norwegian Lutherans were imbued with the idea of 
establishing an educated membership. At first relatively 
secure in the superiority of their own heritage, the col- 
leges yielded slowly to the American milieu in language, 
curriculum and general college program. The pressures 
to conform to the American mold tended to modify the 
distinctive characteristics which set them apart from 
other institutions. 

The colleges have made a contribution, particularly to 
the American Midwest, in insistence on thoroughness in 
higher education even when primitive conditions existed, 
and in special emphases in areas such as languages and 
music. The faith which Norwegian Lutherans have in their 
basic educational philosophy and in their Christian liberal 
arts colleges has survived the changes and adaptations 
effected by the American environment. 

Microfilm $6.55; Xerox $23.20. 515 pages. 
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The purpose of this dissertation is to evaluate criti- 
cally Edgar Sheffield Brightman’s concept of a Finite God 
as a contribution in the field of Philosophy of Religion. 


The argument includes: 


1. Investigation of Brightman’s idea of God as found in 
his writings from its earliest inception as a possibility to 
its mature formulation. 

2. Analysis of the method employed and a determina- 
tion of the basic presupposition involved. 

3. Examination of the historical background of finitism 
in Plato. 

4. Analysis of the positive arguments with particular 
attention to Darwinian and emergent evolution. 

5. Critical evaluation of Brightman’s theory as a solu- 
tion to the problem of natural evil. 


The results of the argument are summarized thus: 


1. Brightman’s God is defined as supremely conscious, 
supremely creative, and supremely “valuable,” yet limited 
by free choices of other persons and by restrictions within 
his nature called the “Given.” Finite God’s being consists 
of nonrational given, rational given, and creative will; a 
dualism of God’s nature and his will. This struggle of the 
divine will with the recalcitrant nonrational given is the 
source of natural evil. 

2. Experience is the keynote of Brightman’s religious 





philosophy. This concept is enlarged to include moral and 
religious experience. He arrives at his idea of finite God 
from the mixed impression of good and evil. His empiri- 
cal argument appears to be circular. He does not seem 
to be a thoroughgoing empiricist. The basic presupposi- 
tion is that God must be approached by way of value ex- 
perience. Brightman’s effective God comes to be identi- 
fied with value. 

3. Brightman derives finitistic versions of theism 
from Plato; absolutistic versions from Aristotle. The 
problem of finitism and absolutism is worked out in terms 
of the issues posed by Greek philosophy rather than an 
analysis of Christian theism. Though Plato’s mythological 
god or gods are limited and finite as is true of all poly- 
theisms, Plato does not seem to have “a well-reasoned 
view of finite God” in Brightman’s sense. 

4. Brightman maintains the waste and futility of pre- 
human evolution indicates God has been struggling with 
the “Given.” He admits that the evidence is contradictory, 
pointing to dysteleology and toward purposiveness. The 
argumeni seems as strong for atheism or thoroughgoing 
naturalism as for theism. Brightman’s religious faith 
helps interpret the facts in favor of theism. 

5. Brightman maintains goodness is more fundamental 
than power and that finitism gives a coherent account of 
“surd evil.” The problem of evil is not solved by locating 
it in God; its solution becomes more difficult. His theory 
violates the divine unity and fails to meet the rational 
requirements of a basic monism. By limiting divine 
power, God’s goodness is also circumscribed; the result 
is subjective rather than objective goodness, and failure 
to meet the demands of religious faith. 

The conclusion is as follows: Brightman has tried to 
find an intermediate position between atheistic naturalism 
and Biblical theism, and the outcome is not always con- 
sistent. Brightman has not taken into consideration the 
full significance of divine omnipotence in a monotheistic 
religion. Microfilm $3.30; Xerox $11.50. 254 pages. 
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AND THE THEOLOGY OF TILLICH. 


(Order No. 61-3844) 
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An effective approach to the comparison of systems of 
interpretation which are informed by divergent intentions 
is to contrast the ways in which concepts and principles 
function within each of the systems. The analysis is con- 
ducted from the standpoint of methodological principles 
set forth by Waismann, Tarski, and Popper. 

A hierarchy of language levels is distinguished within 
each of the systems. A given level is an interpretation of 
another level which “lies beneath” it. An interpretation 
of a lower level may take the form of a discussion of the 
meaningfulness or acceptability of the assertions of the 
lower level. 

Demarcation of the language levels of an interpretation 
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is accomplished through selection of criteria which delimit 
a range of permissible discourse for a particular level. 
Bohr and Heisenberg adopt “reducibility to statements 
about observables” to circumscribe a range of permissible 
discourse for the object-language of quantum mechanics; 
the requirements of confirmability, and the Uncertainty 
Principles, to circumscribe a range of permissible dis- 
course for the meta-language; and the Principle of Com- 
plementarity to circumscribe a range of permissible dis- 
course for the para-language. Emmet restricts the range 
of meta-linguistic discourse in metaphysics to assertions 
about analogies, which interpret antecedently circumscribed 
object-languages; which constitute total assertions; and in 
which qualitative distinctions are made. Interpretations 
which qualify as “metaphysical” are formulated in such a 
way as to be open to various types of critical valuation, 
and, moreover, “metaphysical” interpretations do not con- 
tradict the findings of properly conducted empirical inves- 
tigations. Tillich restricts the range of meta-linguistic 
discourse in theology to those assertions which express the 
New Being in Jesus as the Christ as one’s ultimate con- 
cern. These principles function in similar ways within the 
respective systems of interpretation. Examples are given 
of types of interpretations which are excluded from quan- 
tum mechanics, from metaphysics, and from theology by 
means of adoption of these criteria of demarcation. 

Criteria of acceptability which are selected for the 
three systems differ. Assertions which satisfy the cri- 
teria of one system, and assertions which satisfy the cri- 
teria of another system, are, therefore, not judged “sound” 
in the same sense. The procedure, however, which is fol- 
lowed to establish the soundness of assertions is the same 
for each of the systems. This procedure is an assessment 
of whether or not selected criteria of acceptability are 
satisfied by particular assertions. Bohr and Heisenberg 
employ the Principle of Correspondence as a criterion of 
acceptability for meta-linguistic assertions, and the norm 
of “description in plain language” as a criterion of ac- 
ceptability for para-linguistic assertions. Emmet employs 
comprehensiveness, respect for uniqueness, and fertility, 
as criteria of acceptability for metaphysical assertions. 
Tillich employs the concept of the Protestant Principle as 
acriterion of acceptability for both theological doctrines 
and theological systems as a whole. 

The structure which is prescribed for acceptable theo- 
logical interpretations by the Protestant Principle includes 
a dialectical relationship between mutually exclusive, yet 
complementary, concepts or emphases. This structure is 
also exemplified by acceptable para-linguistic descriptions 
in quantum mechanics, and by acceptable metaphysical 
theories. Bohr and Heisenberg describe “what takes place 
between” experimental observations in terms of “wave 
language” and “particle language.” The two types of de- 
scription are mutually exclusive; they are not both used 
in the description of the results of a given experiment. 
Such descriptions, however, are held to be complementary 
and exhaustive for the “explanation” of certain types of 
atomic events. Emmet affirms a dialectical relationship 
of comprehensiveness and respect for uniqueness as a 
criterion of acceptability for metaphysical theories. 

Several possible disadvantages of casting interpreta- 
tions into dialectical relationships of mutually exclusive 
emphases are examined. 
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This dissertation claims that the term “sceptic” has 
frequently been applied to at least two kinds of philosopher. 
One variety, illustrated by Descartes and by McTaggart, 
takes the argument from illusion and the occurrence of 
mistakes in reasoning as evidence that a new and stronger 
method of validating knowledge-claims must be obtained 
and sets out to supply it. The other sort, represented by 
Hume and by Sextus Empiricus, seeks tranquillity of mind 
through abstaining from metaphysical inquiry. The dis- 
sertation examines the sceptical techniques of Descartes, 
Hume, and McTaggart, and finds that whereas the two 
former philosophers advance from an assumed scepticism 
to metaphysical system-building, Hume remains a con- 
sistent sceptic, that is, one who denies the possibility of 
human knowledge. John Wisdom’s suggestions on the dif- 
ficulty of evaluating the sceptic’s various moves are re- 
viewed, and the dissertation seeks to show that Wisdom 
has in mind a psychological approach to extreme scepti- 
cism similar to that taken by A. H. Basson, who explicitly 
identifies Hume’s aims with those of the Pyrrhonists. The 
problem is seen to be one of interpretation: whether the 
arguments of one who concludes that human knowledge is 
impossible should be assessed by logical standards alone 
or whether the sceptic’s emotional disposition should count 
as well. The dissertation concludes that analysis of ex- 
treme scepticism such as Hume’s may be more fruitful if 
conducted along psychological as well as along logical 
lines. Microfilm $2.75; Xerox $6.80. 141 pages. 


THE FORMAL AND INFORMAL LOGICS 
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The main purpose of the study is to bring together in 
one place some of the rather widely scattered work on 
formal modal logic, and to suggest what might be meant 
by an ‘informal’ logic of modality, as well as to drawsome 
conclusions in regard to the philosophical dispute between 
formal and informal logicians. 

The discussion of the formal logic of modality is 
strictly restricted to recent work in the field, with a pres- 
entation of the Lewis and Von Wright systems. The basic 
notions in the usual propositional and predicate calculi 
are first introduced, and the problems of completeness 
and decision for those calculi characterized. The modals, 
‘necessary’ and ‘possible’ are added to the basic proposi- 
tional calculus, and the problems of completeness and 
decision for the modal calculi are discussed. The work 
of both J. C. C. McKinsey and A. R. Anderson is noted, 
but the main emphasis is on Von Wright’s special truth- 
table technique. 

The discussion of the informal logic of modality begins 
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with an historical account of the development of the gen- 
eral idea of ‘informal’ logic, using primarily the work of 
L. Wittgenstein, G. Ryle, J. L. Austin, and P. F. Strawson. 
A detailed exposition of relevant portions of S. Toulmin’s 
Uses of Argument follows. It is then shown that Toulmin’s 
treatment of the modals fails to take account of any of the 
work in formal modal logic. A central problem for any 
purported informal modal logic is formulated: the prob- 
lem is to produce an example of a ‘good’ argument that 
turns upon modal notions, but is not valid by the principles 
of formal modal logic. 

Further problems are discussed, relating to quantified 
modal logic and the possible philosophical significance of 
the two approaches. Finally there is a discussion of some 
aspects of the dispute between formal and informal logi- 
cians, and a truce is suggested by noticing that in practice 
the formal logician uses some informal notions and the 
informal logician uses a degree of formalization. 
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This study investigates the status of intuition in Kant’s 
philosophy. The principal conclusion is that Kant offers us 
an analysis of the reference of judgments to particular ob- 
jects. It is argued that Kantian intuitions should be re- 
garded as singular concepts; they are not extra-judgmental 
entities or processes, any more than discursive concepts 
are. The singular concept is the vehicle of reference to 
particular objects. It is an item in our conceptual frame- 
work, not an object for metaphysical or epistemological 
discussion. In the past, the commentaries on the first 
Kritik have not succeeded in observing Kant’s own restric- 





tions on the subject matter of critical philosophy. Kant 
tells us that he is concerned with our knowledge of objects 
and not with objects themselves. Before advancing hy- 
pothesis about Kant’s position, we should reach a definite 
commitment about his initial domain of objects. What is 
it that he seeks to analyze or to explain? The present 
study accepts Kant’s own claim that he is dealing with 
knowledge and not with objects. More particularly, it is 
assumed that Kant starts with the traditional logical 
analysis of knowledge into judgments and concepts. How- 
ever, he extends the discussion of judgments beyond the 
account of deductive connections within some conceptual 
framework. It is argued that his interest in giving an 
explanation of the reference of judgments to particular 
objects provided the motive for his distinction between 
singular and discursive concepts. If we admit only de- 
scriptive or predicative concepts, we cannot offer a satis- 
factory analysis of such judgments as, ‘My left hand is 
different from my right hand.’ To do so, we must admit 
a category of terms which were nui provided for in con- 
temporary analyses of knowledge. Further, it is argued 
that this interpretation of intuitions as singular concepts 
is compatible with Kant’s use of his terminology. To es- 
tablish this point, a selection of widely separated pas- 
sages from Kant’s writings is examined. Further confir- 
mation is supplied by the evidence of contemporary usage. 
Finally, the suggested interpretation of intuition is com- 
pared with Kant’s argument in the “Transcendental Aes- 
thetic.” The metaphysical exposition of the concept of 
space can be read as establishing two important conclu- 
sions. First, the concept of space is a necessary condition 
for the reference to certain objects. Secondly, the concept 
of space is a singular concept or intuition, rather than a 
discursive concept. For the particular thesis advanced in 
this study, it is important to note how Kant argues for 
these conclusions. His discussion turns on the problem of 
giving an adequate definition of a certain concept. For the 
critical evaluation of Kant’s theory of reference, it is im- 
portant to note that space and time serve as the basis for 
a coordinate system of reference. 
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A ONE-DIMENSIONAL MODEL OF 
THE VERTICAL DISTRIBUTION 
OF DISSOLVED PHOSPHORUS IN THE OCEANS 


(Order No. 61-3977) 
Richard Andrew Barkley, Ph.D. 
University of Washington, 1961 


Chairman: Richard H. Fleming 


The problem of analyzing observed distributions of 
non-conservative variables in the oceans is considered, 
using phosphorus as an example. A mathematical model 





of the vertical distribution of phosphorus is developed 
from the theory of the distribution of variables in simpli- 
fied form. A general solution is obtained, and special 
cases of this solution are discussed. 

The model treats steady-state conditions at mid-depths 
in areas where lateral transport of phosphorus is negli- 
gible. Biological change is considered as a rate of change, 
with depth, of a net downward transport of particulate 
phosphorus. Evaluation of the general solution requires 
a numerical integration, but the solution can be readily 
evaluated in special cases to yield realistic results. In 
particular, the net downward transport of particulate phos- 
phorus can be assumed to decrease exponentially with 
depth; this assumption is shown to be realistic. Examples 
of the vertical distribution of phosphorus in the model are 
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given for various values of eddy diffusivity, vertical advec- 
tion, and biological change. The model can also be applied 
to the distribution of other nutrient elements and of dis- 
solved oxygen. 

The model, together with data on productivity, can be 
used to determine the upper limits of vertical eddy coef- 
ficients of diffusion and vertical components of velocity in 
the oceans, using observed vertical distributions of phos- 
phorus. 

The model suggests that a reciprocal influence exists 
between the processes of phosphate utilization in the pho- 
tosynthetic zone and the distribution of phosphate at depth; 
the rate of supply of phosphate to the photosynthetic zone 
must depend in large part upon the utilization of phosphate 
which takes place in that zone. A productive area would 
tend to remain productive, since gradients at mid-depths 
tend to maintain upward transport of nutrients, and sinking 
of particulate phosphorus tends to maintain the gradients 
at mid-depths. It is suggested that areas which are rich 
in nutrients are rich because of a combination of physical 
and biological processes which act to trap nutrients ina 
given area. Upward advection combined with high pro- 
ductivity appear to be the most favorable conditions for 
the accumulation of nutrients. 
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ULTRACENTRIFUGATION — THE USE OF 
THE ULTRACENTRIFUGE AS AN 
ANALYTICAL TOOL IN BIOCHEMISTRY. 


(Order No. 61-4532) 


Richard Donald Boyle, Ph.D. 
University of Virginia, 1961 


A magnetically supported ultracentrifuge is described 
in detail and data obtained thereby on ribonuclease and 
insulin is presented. An electronic support system pro- 
vides a friction free bearing for the freely suspended 
rotor. In a vacuum of 107° mm. of mercury, the rotor 
has a deceleration rate of less than 1 r.p.s. per day. 

A Jamin type interferometer is described which inter- 
prets the concentration gradient of the rotor as an index 
of refraction gradient and from the resulting fringe pat- 
tern the molecular weight is calculated. Using a white 
light system one can determine the position in the cell at 
which the concentration is equal to the initial uniform con- 
centration. This can be used to obtain an indication of 
molecular weight quite early in the experiment. 

Both ‘weight average” and “Z” average molecular 
weights for paucidisperse solutions can be obtained. The 
theory for these non-homogeneous systems is presented. 

An indication of the change in the weight average mo- 
lecular weight of insulin with increasing concentration is 
provided showing that above a concentration of .3% the 
weight average molecular weight of insulin increases 
markedly. 

Ribonuclease solutions are essentially mono-disperse 
and for this reason ribonuclease is an excellent substance 
for use as a Calibration of the instrument. 

The magnetic support allows measurements to be per- 
formed at frequencies down to less than 25 r.p.s. For 
very heavy molecular weight substances, this is often a 





requirement for sedimentation equilibrium determinations. 
At present this ability to operate at extremely low fre- 
quencies is unique with the magnetically supported rotor. 

An electric drive system is described which is used to 
accelerate the rotor to the desired operating frequency. 
Upon attainment of this frequency the rotor is decoupled 
from the drive system. 
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PLASMA SHEATH FORMATION 
BY RF FIELDS 
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It has been observed experimentally that the application 
of a radio-frequency voltage (10 kc/s - 30 Mc/s) to any one 
of several electrode configurations around the outside of a 
plasma discharge tube results in a constriction of the 
light-emitting portion of the plasma away from the inner 
walls of the glass tube. This phenomenon was initially 
thought to be the result of the rf confinement mechanism 
proposed by Weibel and Boots, et. al. However our inves- 
tigation has established that the phenomenon is not rf con- 
finement but rather the results of an interaction between 
the externally applied rf voltage and the plasma which 
leads to the formation of a dc positive ion sheath. Four 
experimental measurements together with a description 
of the equipment utilized in obtaining them are presented 
which define the general characteristics of the interaction. 

It is shown how the results of experiments using square 
waves instead of sine waves for the input signal suggested 
that the whole system--plasma, glass wall and generator 
--could be reduced to a simple circuit. The key step in 
this reduction was the representing of the plasma as the 
resultant of two voltage-dependent current sources, one 
relating to the de probe characteristic of the plasma, the 
other to the physical movement of a body of electrons 
toward and away from the wall. This recognition of the 
plasma as a current source together with the knowledge 
that there must be no average net current flowing to an 
insulator (the wall) provided the basis of a physical mech- 
anism which explains how the interaction occurred and why 
it led to our visual observations. This physical mechanism 
was described mathematically in terms of a differential 
equation. An approximation to the differential equation 
was derived whose solution was shown to fit qualitatively 
all the general characteristics of the phenomenon with 
regard to its dependence on arc current and on the fre- 
quency and amplitude of the applied rf voltage. Finally 
the differential equation was solved in its most general 
form and the solution was shown to fit our experimental 
observations quantitatively for both square and sine wave 
inputs. 

An application of this phenomenon as a possible ex- 
ternal diagnostic probe technique is proposed. 
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THE STATISTICAL BASIS OF 
HYDRODYNAMICS AND KINETIC THEORY 


(Order No. 61-4128) 


Lawrence William Davis, Ph.D. 
Stanford University, 1961 


A formalism is developed in which problems of hydro- 
dynamics and kinetic theory are treated as examples of 
statistical inference. The resulting theory is mathemati- 
cally quite similar to the Born-Green kinetic theory of 
fluids, but differs in several important respects: 

(1) The Born-Green theory correctly describes the way 
in which probability distributions change with time, but 
does not give any principle for setting up initial distribu- 
tions. In our theory we introduce the principle of maxi- 
mum entropy, to fill this logical gap. This provides a 
definite mathematical procedure by which initial macro- 
scopic information (such as spacial distribution of density, 
momentum, etc.) is incorporated into an initial probability 
distribution. 

(2) In the Born-Green theory, the one-molecule distri- 
bution function is interpreted as giving the actual number 
density in position-velocity space, whereas in our theory 
this function appears only as the expectation value of num- 
ber density, over a deeper probability distribution. It is 
shown that the proper criterion for condensation or the 
existence of two or more phases necessarily lies in the 
properties of this deeper distribution. 

(3) Arguing that the superposition approximation em- 
ployed by Born-Green for making practical calculations 
may introduce systematic errors which lead to predictions 
that are substantially wrong, we introduce an entirely dif- 
ferent approximation procedure in the case where the fluid 
density is nonuniform. 

The historical background of this theory is rather in- 
volved, and consequently there is room for confusion as to 
what parts are new. The present study has little in com- 
mon with most of the basic work in statistical mechanics 
over the past 50 years, in which the main problem of the 
theory is considered to be the demonstration of ergodic 
properties. Instead, our work is a direct extension of that 
of Gibbs (1902) in which the idea of ergodicity does not 
appear. 

As described in Chapter II below, there is a slight pos- 
sibility that the principle of maximum entropy was known 
to Gibbs, and used as the criterion for setting up his gen- 
eralized ensembles. But if this was the case, the princi- 
ple was lost to physics at Gibbs’ death. Attention returned 
to the old ergodic hypothesis of the nineteenth century, and 
one tried to base Gibbs’ mathematical formalism on physi- 
cal hypotheses of the type which Gibbs himself had ex- 
plicitly rejected. 

It was only through the work of Shannon in 1948, that 
one could see an intuitive justification for the Gibbs for- 
malism which did not depend on physical hypotheses. 
Philisophically, the important step is that we abandon the 
attempt to justify the Gibbs ensembles in the frequency 
sense, and return to the Laplace (subjective) conception 
of probability. 

When applied to the conventional problems of equilib- 
rium statistical mechanics, the principle of maximum 
entropy will lead to equations identical with those of Gibbs, 
and therefore can give no new results. The feature which 
is new is recognition that this principle can be applied to 








more general situations where one had up to now no cri- 
terion for setting up ensembles. Consequently, new re- 
sults in the sense of new physical predictions, will come 
entirely from the domain of irreversible processes, where 
previous statistical theories hardly existed. 

In order to provide the possibility of comparing results 
of the theory with experiment, the new formalism is used 
to treat several soluble, yet physically realistic, prob- 
lems: We derive and study some of the consequences of a 
hydrodynamic equation of motion which applies to fluids of 
nonuniform density; and we obtain some numerical results, 
which we believe are new, concerning the nonlinear de- 
pendence of “resistive force” on particle velocity. Fur- 
thermore, we discuss the validity of the Boltzmann, Lange- 
vin, and Fokker-Planck equations. 
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SOLAR TEMPERATURE AND 
ATMOSPHERIC ABSORPTION MEASUREMENTS 
AT 4.3 MM WAVELENGTH 


(Order No. 61-4237) 


James Buchanan Dozier, Jr., Ph.D. 
University of Alabama, 1961 


A crystal-audio radiometer has been constructed to 
operate at wavelengths around 4mm. Measurements of 
solar temperature and atmospheric attenuation have been 
made at 4.1 mm. An effective sun temperature of 5500°K 
+ 1000°K has been found, which agrees well with other 
measurements. A total vertical attenuation of 0.8 db for 
morning and 1.2 db for afternoon has been determined. 
The minimum detectable temperature of the instrument 
has been found to be 300°.K, considerably greater than the 
predicted minimum detectable temperature of 50°K. It is 
suggested that the development of crystals with better 
figure of merit and crystal holders of broader bandwidth 
will greatly improve the sensitivity of the 4 mm radiome- 
ter. Microfilm $2.75; Xerox $3.00. 49 pages. 


CORRELATION OF RADIO STAR AND 
ARTIFICIAL EARTH SATELLITE SCINTILLATION 


(Order No. 61-4550) 


James Donald Lawrence, Jr., Ph.D. 
University of Virginia, 1961 


Satellite 1959 Iota and the radio source in Cassiopeia 
have been observed over the months April-July, 1960. 
Recordings of 1959 Iota showed marked nighttime ampli- 
tude scintillation, but only weak scintillation during the 
day. Satellite scintillation activity showed a marked ele- 
vation effect. The average data indicated that the satellite 
showed much higher scintillation activity at low angles of 
elevation than at higher angles of elevation which is in 
agreement with radio star scintillation data. The scintil- 
lation activity of the satellite showed a marked north-south 
asymmetry, the activity being in general higher when the 
satellite was to the north than when the satellite was to 
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the south. The fluctuation index computed for the radio 
star for the half-hour interval spanning the satellite pass 
showed no detailed correlation with the scintillation index 
of the satellite. On nights when radio star scintillation 
was evident, the satellite generally showed some scintil- 
lation activity, but no detailed correlation between the two 
phenomena could be found. 
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STATISTICAL MECHANICAL BASIS FOR 
THE SECOND LAW OF THERMODYNAMICS 


(Order No. 61-4150) 


Raymond Adolph Nelson, Ph.D. 
Stanford University, 1961 


It is shown how irreversible macroscopic behavior can 
result from reversible microscopic mechanics or, more 
specifically, how the second law of thermodynamics can 
be a consequence of the Schrédinger equation. 

Any system as a whole is assumed to be described by 
some definite, though unknown, pure global state whose 
time development is given by the Schrédinger equation. 
However, it is impossible to determine the exact global 
state because only macroscopic control (and knowledge) of 
experimental conditions is possible. This state of knowl- 
edge can be represented by a density matrix. The most 
uniform assignment of weights to the possible global states 
is given by the density matrix, p, which maximizes the 
Shannon expression for entropy 


S; = - Tr(p logp) (1) 


Subject to the constraints imposed by the macroscopic con- 
ditions. 

The reason such a broad assignment of weights has 
relevance to a system in particular global state lies in the 
fact that one is only interested in experimentally repro- 
ducible phenomena. If an experiment is to be reproducible 
then the macroscopic outcome must be characteristic of 
each of a vast majority of all global states which have ap- 
preciable probability of occurrence when subjected to any 
of a vast majority of the microscopic conditions which are 
compatible with macroscopic control of the experiment. 

The concept of a sharply defined high-probability mani- 
fold is introduced by considering the linear vector space 
spanned by all possible global wave functions of a system 
of N elementary parts. Let the eigenvalues, p;, of the 
density matrix be labeled such that pi > p2>ps3> ... and 
define W(N,e) as the smallest positive integer such that 

W(N,€) 
> p;>1l-e (2) 
1=1 


where 0 <e< 1. The manifold M spanned by the first 
W(N,e ) global states is called the high-probability mani- 


fold. It is said to be sharply defined if msi (1/N) log 
W(N,e€) is independent of €. The experimental entropy, 
S,., is then identified with k log W where k is the Boltz- 
mann constant. 

At an initial time, t = 0, there is a high-probability 
manifold M(0) of dimensionality W determined by the 





macroscopic parameters, giving an initial experimental 
entropy 


S. (0) = klogw. (3) 


As time progresses a new linear manifold M(t) evolves, 
by means of a unitary transformation so the dimensionality 
W remains constant. 

But at the new time the values of the macroscopic pa- 
rameters may have changed, and they determine a new 
high-probability manifold M'(t) in the same way that M(0) 
was determined. If the change is an experimentally re- 
producible one, essentially all of the global states in M{(0) 
must give the same new values for the macroscopic param- 
eters and, therefore, lead at time t, to states lying within 
M'(t). Thus the dimensionality W' of M'(t) cannot be 
less than W and the new entropy k log W' cannot be less 
than k log W. Thus it is shown that the existence of a 
sharply defined high-probability manifold plus the uni- 
tarity of transformations generated by the Schrédinger 
equation are sufficient to demonstrate the second law of 
thermodynamics. 

A number of sufficient conditions for the existence of 
a sharply defined high-probability manifold are demon- 
strated and a counterexample is given. 
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THE GROUND STATE 
OF SOLID HELIUM THREE 


(Order No. 61-4156) 


Edward Monell Saunders, Ph.D. 
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Solid helium three and helium four show pronounced 
quantum effects. The zero-point motion of the light, 
weakly bound atoms requires a consistent quantum me- 
chanical treatment of both kinetic energy and potential 
energy. Because of this zero point motion the solid phase 
exists only at pressures over about 30 atmospheres, and 
the nearest neighbors.are at an equilibrium separation 
such that the interparticle potential is severely anhar- 
monic. Previous theories have used empirically based 
assumptions, or have failed to yield a ground state wave 
function. 

From basic principles, we obtain a ground state wave 
function for solid helium three in the body centered cubic 
configuration, including the effect of nuclear spin. 

We assume: 

(a) Spin dependent effects involving more than two par- 
ticles are negligible. 

(b) There exists a two particle separation of the wave 
function, antisymmetric upon exchange of two particles: 


yu 2,3...N)=Z PMO (Kj) WX jy (rj) 

} "8 j<k 

| (mmneeommerenne (1) 
Ee = +V(TK-1;)° 


where X ; includes space and spin variables. 

(c) A single particle density function exists, depicting 
a spin independent probability density having each atom 
predominantly near a lattice site. 
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(d) A Pluvinage’ type solution of wy is valid for the 
Schrédinger equation Ho y = Eoy. 
We treat r; j as an independent variable and formulate 


derivatives in the Hamiltonian H = = (- fi?/2m)v,* + 
1 
= 5 V(r; 5) by using the rule of differentiation 8/ ax,— 
i 4j 


8/8x;+2Z(a/ r 5j)(r;;/8x;). Then H = H, + H', where 
J 


1 
= = . ,2 ss Ee se ees . es j 
oy. # z fi/2m)v;" + a8 +g Vijltipl Ti is 


(- H°/2m)[*/ ori; + 2/rj; x 8/ar;j]. The perturbation 
H' contains cross derivatives like (8/8x;) (8/arj;j), 
giving terms which we assume are small. Then we can 
obtain eigenstates of Ho Wy = Ey y, a separable equation. 


(e) The interatomic potential, Vir ij)» is the Lennard- 
Jones 6-12 potential. 

(f) The correlation function x has the same form for 
all pairs, and is determined by particle mass, and the 
strength and range of the potential. We define x by the 
relationship 


[Tij +1/2 Vij] Xij(Tij) = Q (2) 


and obtain from (2) a series expansion for x (rij) in 
powers of (1/rjj). 
We obtain the single particle probability density y(1) 


from the N-body wave function: y: y(1) = J w*(1,2...N) 
. un = N 
w (1,2... N)(dX, dX, dX,...dX,) = 2(¢,(1)|* 1 J y(k) 
1 


k=2 
Xik (¥,;,.) @X;,. We obtain an approximate solution to this 


integral equation in y(i). The solution is of the form 

y(1) = = exp[- 6°(R; - r,)?], where the lattice site j is 
at Rj, and the particle 1 is at r,. We find that 6° >> a7’, 
where a is the lattice constant. The product over all par- 
ticles k is carried out using the function x defined in (2), 
and y(1) is built up near R,. We find 5? = 0.99 + 4.22(a - 
4.064)* A~* for He® in the body centered cubic configura- 
tion. 


By using approximations similar to those used in 
finding y(1), we obtain expressions for the energy density 


E = (f*/4m)6”, and exchange energy, J = - (i7/3m)6” 


52 “i 7 6? a" 
( 2 = 
no contribution to the zero order energy. In this way, the 
infinity of the Lennard-Jones potential at zero separation 
causes no difficulty. 

We agree with experiment in describing cohesive en- 
ergy, pressure and compressibility as a function of density 
in the zero temperature limit for the body centered cubic 
phase of solid He*®. Our exchange integral gives good 
agreement with the Curie temperature experimentally ob- 
served at low densities. 


Because of (2), (Ti; +1/2 Vi;) makes 





1. See P. Walsh and S. Borowitz, Phys. Rev. 119, 
1274 (1960). 
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ROTATIONAL ENERGY LOSSES OF 
AN ULTRACENTRIFUGE 


(Order No. 61-4555) 


James Paul Wade, Jr., Ph.D. 
University of Virginia, 1961 


The ultracentrifuge possesses the capability of ac- 
celerating a small spherical rotor to a rotational speed 
of greater than one million revolutions per second. At 
this rotational velocity, the peripheral speed of the rotor 
is approximately 10° cm/sec. In addition, the spinning 
rotor experiences a centrifugal acceleration of 10° times 
that of gravity. 

At high angular speeds, an investigation is made into 
the energy losses of the rotor. It is shown from theory 
that a rotor of .2mm radius rotating with an angular ve- 
locity of 10° rps should lose energy to its gravitational 
field at the same rate that the same rotor, under the same 
conditions, would lose energy to molecular collisions 
under a pressure of 10°° mm Hg in the absence of this 
gravitational effect. The energy loss from molecular col- 
lisions and its equivalent pressure is derived from the 
kinetic theory of gases. The energy loss to the gravita- 
tional field is assumed to be that predicted by the Birkhoff 
Theory of Gravitation. This investigation is made to de- 
termine the lower limit to deceleration rates of the rotor 
as suspended in the magnetic field of the ultracentrifuge. 
With the bearing friction of the magnetic suspension sys- 
tem reduced to a value below that of the energy losses to 
molecular collisions at a pressure of 107*° mm Hg or 
lower, a testing instrument is available for investigating 
the detection of gravitational radiation and, in particular, 
the validity of the Birkhoff Theory. 

The method utilized to achieve an ultra-high vacuum 
is the immersion of a portion of a sealed rotor chamber 
in liquid helium. The rotor chamber is first evacuated to 
a pressure of 107° mm Hg and sealed from the pumping 
system. Alumino-silicate glass, highly impervious to 
helium gas, is used as the glass tubing. The rotor is 
suspended in the centrifuge and driven electro-magneti- 
cally up to the desired speed. Deceleration rates are then 
carefully measured. 

Initial results show energy losses considerably higher 
than that predicted by a pressure of 10°*° mm Hg. This 
loss is shown to be primarily a result of bearing friction 
due to vibrations coupled into the rotor from the liquid 
nitrogen coolant. Further studies are being made with 
this source eliminated, and it is expected that the lower 
limit to deceleration rates will be substantially reduced. 
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A STUDY OF RADIO WAVES SCATTERED 
FROM FIELD-ALIGNED AND 
OTHER IONOSPHERIC IRREGULARITIES 


(Order No. 61-4403) 


Clay David Westlund, Ph.D. 
University of Illinois, 1961 


Use of the wide-aperture, Wullenweber-type, radio- 
direction-finder has provided an effective means for 
studying propagation phenomena. Some of the propagation 
modes observed with the installation at the University of 
Illinois were anomalous in nature. Certain of these anom- 
alous signals are the subject of this investigation. 

The entire study was performed using WWV as the 
transmitting station. The signals originated, therefore, 
nearly due east of the receiving system at a geomagnetic 
latitude of about 50° north. The two stations were sepa- 
rated by approximately 1,000 km. 

One type of anomalous propagation arrived consistently 
from directions north of the normal great-circle path. At 
times the bearing deviations were found to be in excess of 
100°. These signals were seen most frequently at night; 
the curve of their frequency of occurrence peaked broadly 
in the vicinity of local midnight. The range in the inten- 
sity of the observable echoes was found to be in excess of 
25 db. Observation of the weakest signals was limited by 
the threshold noise level of the receiving system. The 
signals appeared with considerable randomness and their 
time duration varied from a few minutes to several hours. 

Independent measurements of azimuthal angle of ar- 
rival, vertical angle of arrival, and propagation time of the 
scattered signals relative to a normally propagated mode 
were made to establish the positions in space where the 
scattering occurred. These measurements, together with 
the results of efforts made to correlate the scattered sig- 
nals with certain geophysical phenomena, made it possible 
to assign responsibility for the anomalous signals. 

The signals scattered from northern regions were 
found to be aspect-sensitive echoes from field-aligned 
irregularities in electron density. The irregularities 
were located within the F-region of the ionosphere and the 
echoes from them apparently occurred below the level of 
the maximum electron density of the layer. These irregu- 
larities occurred in large patches, or groups, which ap- 
peared as ‘fronts’ to the exploring radio waves. These 
fronts were observed to be aligned roughly along lines of 
geomagnetic latitude, and often extended over distances as 
great as 1500 km in the east-west direction. The scat- 
tering of radio waves was coincident in time and space with 
the occurrence of spread-F formations. It was concluded 
that the same irregularities were responsible for both 
phenomena. 

A second type of anomalous propagation is briefly de- 
scribed. Forward-scattered signals were observed which 
displayed no aspect-sensitivity. They deviated in their 
direction of arrival by as much as 20° to 30° from the 
true bearing of the transmitter. These anomalies were 
found to be associated with MUF failure of the operating 
frequency. They were observed, just prior to, at the time 
of, and for a short time after loss of the normal mode of 
propagation. Their amplitude was found to be less than 
that of the normally propagated mode by at least one order 
of magnitude. It is believed that irregularities in electron 
density which exist in the wake of receding critical- 





frequency contours contribute to this form of anomalous 


propagation. 
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A MAGNETICALLY SUSPENDED 
MOLECULAR PUMP 
FOR PRODUCING HIGH VACUUM 


(Order No. 61-5630) 


Charles Eugene Williams, Ph.D. 
University of Virginia, 1961 


A Molecular pump has been developed which can be 
baked out. The alloy steel rotor is magnetically suspended 
inside of a vacuum chamber which is made of a non-ferro- 
magnetic material. This material, Type 304 stainless 
steel, has a low vapor pressure and can be baked at 400°C. 
The rotor is spun by a rotating magnetic field produced by 
an induction motor located outside the vacuum chamber. 
Operational data is given which includes ratios of the 
pressure on the high to low sides of the pump as a function 
of the rotor’s speed, depth and shapes of grooves and 
clearance between rotor and stator. An Alpert type ioni- 
zation gauge which is employed to measure pressure has 
indicated pressures as low as 4x 107” Torr. and pressure 
ratios the order of 10° have been obtained. The fore 
pumping system consists of an oil diffusion pump, liquid 
nitrogen trap and rotary oil pump. The experimental data 
are compared with the theory worked out for the pump and 
limitations of the Alpert type ionization gauge are dis- 
cussed. Microfilm $2.75; Xerox $4.40. 85 pages. 


PHYSICS, ELECTRONICS AND 
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AN INVESTIGATION OF THE CORRELATION 
METHOD FOR THE ANALYSIS OF 
RADIO STAR SCINTILLATION 


(Order No. 61-4547) 


James Pippert Hollinger, Ph.D. 
University of Virginia, 1961 


The correlation method of analysis is investigated to 
determine its validity in the interpretation of the intensity 
pattern over the ground resulting from radio star scintil- 
lation. The correlation analysis intends to provide a 
measure of the size, shape, and orientation of the pattern 
elements as well as a quantitative determination of the 
random motion and uniform drift of the pattern as a whole. 
A minimum of three non-colinear ground receiving sta- 
tions is required for the analysis. 

By the use of four or more receiving sites, independent 
values of the quantities used in the analysis are obtained, 
and a determination of the precision of the analysis is 
made. Also, the redundant information so provided is used 
to test the assumption that the anisotropy of the ground 
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pattern has elliptical contours. The results of the analysis 
are then used to make inferences of the nature of the ion- 
spheric irregularities responsible for radio star scintilla- 
tion at this latitude. 

The analysis of thirteen sets of records indicates that 
the basic assumptions of the correlation analysis are 
satisfied. The anisotropy of the pattern is found to be 
elliptical in shape to within the limits of experimental 
error. However, it is shown that when the anisotropy is 
large, the motion of the ground pattern provided by analy- 
sis is subject to large errors and only the orientation of 
the anisotropy can be found with a high degree of accuracy. 
Thus, although the correlation analysis is valid, it becomes 
increasingly more inaccurate in application as the anisot- 
ropy of the pattern increases. 

The results of the analysis suggest that the ionospheric 
irregularities responsible for scintillation are highly 
elongated along the earth’s magnetic field and roughly sym- 
metrical about it. They have a size of about 4 Km per- 
pendicular to the magnetic field and probably ten or more 
times that along the field. The irregularities appear to 
drift from east to west along a line perpendicular to their 
long dimension with a velocity of the order of 200M/sec. 
The random motion of the pattern is found to be small 
compared to the drift velocity. 

Microfilm $2.75; Xerox $6.60. 138 pages. 


THE USE OF DIELECTROPHORESIS 
TO DETERMINE THE STATIC DIELECTRIC 
CONSTANT OF SEMI-DIELECTRICS 


(Order No. 61-3963) 


Robert Johannes, Ph.D. 
Lehigh University, 1961 


Substances which possess dielectric properties and 
appreciable conductivity may be called semidielectrics. 
Conventional methods of measuring dielectric constants 
encounter difficulties when applied to semidielectrics. 
These methods depend on measuring changes in displace- 
ment current. However, if the total current in a semi- 
dielectric is predominantly conduction current, it will 
mask the displacement current. A second difficulty arises 
because the boundary conditions at the electrodes simul- 
taneously involve discontinuities in conductivities and 
dielectric constants. A third difficulty is due to the heating 
produced by an electric field in a substance of finite con- 
ductivity. 

An experimental method has been developed to measure 
dielectric constants of conducting fluids. It utilizes pres- 
sure differences due to volume forces in a dielectric in 
the presence of an inhomogeneous electric field. A bal- 
anced arrangement is used whereby the dielectric suscepti- 
bility ratio of two liquids is determined from the voltage 
ratio necessary to produce equal pressure differences. 

Dielectric constants of NaCl, KCl, and LiCl solutions 
have been determined relative to water. A semi-empirical 
theory is suggested to correlate the observed decrease of 
relative dielectric constant with the effects of the strong 
radial fields surrounding ions. 

Microfilm $2.75; Xerox $5.40. 109 pages. 





PHYSICS, NUCLEAR 


A CLOUD CHAMBER STUDY OF 
THE SCATTERING OF COSMIC RAY MUONS 
IN COPPER AND IN LEAD 


(Order No. 61-3974) 


Roger Harris Anderson, Ph.D. 
University of Washington, 1961 


Chairman: Professor S. H. Nedderméyer 


The scatterings of cosmic-ray muons in a copper and 
in a lead plate were studied with cloud-chamber technique. 
The purpose of the experiment is to see whether the ex- 
cess of large scatterings reported by earlier experi- 
menters over the expected number of electromagnetic 
scatterings will still be observed when the requirements 
of particle identification, of precision of measurement, 
and of proper error analysis are stringently met. The 
possible existence of this anomalous excess is important 
because it has led to the suggestion of a strong non-elec- 
tromagnetic interaction between the muon and nucleons. 

In this experiment cosmic ray muons were selected by 
a simple coincidence train of three counter trays requiring 
the particles to traverse 30 inches of lead above the cloud 
chamber so that protons or pions are absorbed. The par- 
ticles are also required to traverse the three sections of 
the cloud chamber and the 1.25 inch copper plate and the 
1.0 inch lead plate between the adjacent sections of the 
cloud chamber. The projected scattering magnitudes were 
measured from the photographs of 1-10 Bev/c events in the 
form of the product of the momentum and the scattering 
angle (P@). The P@ distributions were plotted for the lead 
and the copper scatterings and were compared with the ex- 
pected electromagnetic scattering distribution and with the 
Moliere or point nucleus distribution with which the earlier 
experiments have reported agreement for muon scattering. 
The lead scattering distribution is found to agree closely 
with the expected distribution and to disagree significantly 
with the Moliere distribution. The copper scattering dis- 
tribution lies closer to the Moliere distribution than to the 
expected distribution in the large scattering region (4-7 
Bev/c deg.) but also disagrees with the expected distribu- 
tion in the small scattering region (1-3 Bev/c deg.) where 
the validity of the theory is well established. When the 
errors are determined and the error distribution is folded 
into the theoretical distribution to find the truly expected 
distribution there is no disagreement between the expected 
and measured distributions at large scatterings. The er- 
rors in the case of the lead scatterings are appreciably 
smaller than for copper and the same analysis only 
strengthens the conclusions that no anomalous excess 
exists. Microfilm $2.75; Xerox $6.20. 126 pages. 
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NUCLEAR QUADRUPOLE RESONANCE 
SPECTROSCOPY IN CHLORINE, BROMINE, 
AND IODINE SUBSTITUTED 
ORGANIC COMPOUNDS. 


(Order No. 61-3960) 


Lester Charles Erich, Ph.D. 
Lehigh University, 1961 


Nuclear quadrupole interaction frequencies of Cl** and 
I’”” are reported for a number of benzene derivatives 
measured at 77°K. Correlation of these frequencies with 


the Hammett sigma parameter is shown. In several of the 
iodobenzene derivatives both transitions (+ oo + 5) and 


(+ om + 5) were observed at liquid nitrogen tempera- 
ture. The quadrupole coupling constant and asymmetry 
parameter were calculated for these solids. A UHF re- 
generative oscillator was developed and line widths were 
measured for several crystalline solids due to Br™ and 
1’”” interactions. 

Microfilm $2.75; Xerox $3.00. 57 pages. 


I. DISPERSION RELATION FOR THE 
VIRTUAL-PION NUCLEON SCATTERING. 
Il. THE SINGLE PION PRODUCTION 
IN NUCLEON-NUCLEON COLLISION 
(THE RE-EXAMINATION OF THE ISOBAR 
MODEL IN THE BEV ENERGY REGION). 


(Order No. 61-3525) 


Jugoro Iizuka, Ph.D. 
University of Pennsylvania, 1961 


Supervisor: Abraham Klein 


The virtual-pion nucleon scattering is studied by the 
dispersion theoretic method in Part I. To this end, we 
closely follow the method of Chew, Goldberger, Low and 
Nambu. In the case of low momentum transfer from the 
external field, which is characterized by the parameter t? 
in the text, we obtain the same result as the off-the-energy 
shell form of Chew-Low static theory, within the following 
assumptions. (1) The expansion of the scattering amplitude 
in power of M™' is permissible. (2) The one-pion approxi- 


mation is reliable. (3) Only the (S, 5) amplitude is domi- 


nantly large compared to the other wave amplitudes. 

In the case of high momentum transfer (t” > M’), this 
treatment cannot be applied even for the low energy pion 
nucleon system of the final state. Possible improvements 
are mentioned but not discussed in detail. 

In Part II, we develop a form of the model in the single 
pion production by nucleon-nucleon collisions. The kine- 
matical consideration of Part I is used in this treatment 
and the general picture of the process we take here comes 
from the model of the multiple pion production due to 
Lewis, Oppenheimer, and Wouthuysen. Our basic approxi- 
mations are one-pion exchange approximation, and the 
energy shell approximation for the virtual-pion nucleon 
scattering part. 





We find reasonable agreements between our theoretical 
results and experimental data, although this is not con- 
clusive because of lack of definite data at around 1.0 Bev 
(Laboratory kinetic energy of proton). 

Furthermore we discuss the differences among various 
approximations and treatments. 

Microfilm $2.75; Xerox $6.20. 130 pages. 


POLARIZATION OF PROTONS FROM 
(d,jp) REACTIONS ON C”*, Mg”, AND Ca“. 


(Order No. 61-4451) 


William Pierre Johnson, Ph.D. 
Indiana University, 1961 


A measurement of the polarization of five proton groups 
from the reactions C’(d,p)C*, Mg™ (d,p)Mg”*, and Ca*° 
(d,p)Ca*? have been made for a laboratory scattering angle 
of 12.5° at a deuteron energy of 10.8 Mev. The proton 
polarimeter was placed at the focus of a heavy-particle 
magnetic spectrometer, so that proton groups correspond- 
ing to nearby states in the residual nuclei could be re- 
solved from those under investigation. The polarimeter 
was calibrated by measuring the left-right asymmetry of 
second-scattered recoil protons from a hydrogen target 
bombarded by 21.8-Mev alpha particles. 

Comparisons of the experimental polarizations can be 
made with the predictions of the distorted-wave theory as 
formulated by Huby, Rafai, and Satchler. A measurement 
of the (d,p-y) angular corrélation involving the 3.40-Mev 
level in the final-state nucleus Mg” has been performed 
by Martin et al. at the University of Pittsburg. Using the 
parameters obtained from their data, the distorted-wave 
theory predicts that the magnitude of the proton polariza- 
tion should be |P| = 0.096 + 0.026 for a laboratory scat- 
tering angle of 15° and a deuteron energy of 15 Mev. Our 
measurement at 12.5° and 10.8 Mev gives P = -0.050 + 
0.045, which agrees within experimental errors with 
Martin et al. However, the sign of the polarization of 
this proton group, which corresponds to fy = 1, jn = 3/2 
neutron capture, disagrees with the usually accepted rule 
that P =(+) as j, = fn +3. 

Huby et al. also predict a polarization ratio pa hs = 
-0.5 for 2, =1 single-particle states. Measurement of 
the polarizations of the proton groups corresponding to the 
1.95-Mev (j, = 3/2) and 3.95-Mev (j, = 1/2) states of Ca*! 
yield a ratio of -0.06 + 0.194. 

The polarizations of the proton groups corresponding 
to the ground and first excited states of C’* were found to 
be -0.32 + 0.05 and +0.03 + 0.04, respectively, which are 
consistent with results of other workers obtained at dif- 
ferent deuteron energies and larger scattering angles. 

Microfilm $2.75; Xerox $5.20. 105 pages. 
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SINGLE SCATTERING OF 2 BEV/C MUONS 
IN NUCLEAR EMULSIONS 


(Order No. 61-3994) 


Chang Young Kim, Ph.D. 
University of Washington, 1961 


Chairman: Young B. Kim 


The single scattering of high-energy muons from emul- 
sion nuclei was measured using a monoenergetic beam of 
muons produced at the Berkeley Bevatron. The median 
momentum of muons was 2.00 + 0.03 Bev/c with a spread 
of no more than +3.5%. Nuclear emulsion stacks were 
exposed to this muon beam behind the targets used for a 
counter experiment. The muon tracks recorded in nuclear 
emulsions were followed by a special fast scanning tech- 
nique, and a total of 682 single scattering events were 
found from 743 meters of track following. For the muon 
beam accepted in the emulsion scanning, the pion con- 
tamination was measured to be 1.3 + 0.2%. These pions 
contribute to the integral muon scattering data by about 
3% for scattering angles greater than 1°. The observed 
scattering distribution which extends up to a scattering 
angle of 3°, or a momentum transfer of about 100 Mev/c, 
is in good agreement with the electromagnetic theory pre- 
dictions and gives no evidence for the anomaly reported 
by some cosmic-ray muon experiments. The same con- 
clusion was reached by the counter experiment which 
covered momentum transfers of 70 - 400 Mev/c. 

Microfilm $2.75; Xerox $3.60. 65 pages. 


THE NUCLEAR DISINTEGRATIONS OF 
Fo™, Fe” AND Te*”. 


(Order No. 61-4456) 


Charles William Kocher, Ph.D. 
Indiana University, 1961 


Scintillation counters and magnetic spectrometers were 
used to study the nuclear disintegrations of the radioactive 
isotopes Fe”, Fe™ and Te’*. The isotope Fe’ decays 
by K electron capture and positron emission to excited 
states of Mn’. The beta decay characteristics of Fe™ 
did not fit the established decay scheme so this investiga- 
tion was undertaken in order to clarify the decay scheme. 
A new gamma ray with energy of 0.165 Mev was detected. 
The lifetime of the excited state which emits this gamma 
ray was measured. This lifetime indicates that this tran- 
sition is an M1 - E2 mixture, leading to the assignment of 
a new excited state to Mn” having a spin of 1, positive 
parity. A new decay scheme is proposed. The isotope 
Fe decays by K electron capture and positron emission 
to excited states of Mn**. A single gamma ray of energy 
of 0.380 was detected. Three positron groups of energies 
1.57, 2.38, and 2.86 Mev were detected. A decay scheme 
with spin and parity assignments is proposed. The isotope 
Te’!® decays with two half-lives of 16 hours and 4.7 days, 
indicating the existence of an isomeric state. Two gamma 
rays with a half-life of 16 hours were detected, with ener- 
gies of 0.645 and 1.76 Mev. A positron group with an end- 
point energy of 0.627 Mev was found to have a half-life of 





about 16 hours. No positron groups with a half life of 4.7 
days were found. 4.7 day half-life gamma rays having 
energies of 0.153, 0.267, 0.930, 1.10, 1.22, and 2.12 Mev 
were detected. Relative intensity measurements, beta- 
gamma and gamma-gamma coincidence measurements 
were made. The 16 hour activity was assigned to the 
ground state of Te’!*, while the 4.7 day activity was as- 
signed to the isomeric state of Te’*®. A decay scheme is 
proposed, showing probable spin and parity assignments. 
No direct evidence of any decay of the 4.7 day isomeric 
state to the 16 hour ground state was detected. 

Some specialized apparatus which was constructed for 
use in these experiments is discussed in some detail. 
This includes a single-channel pulse-height analyzer, a 
transistorized coincidence circuit, and several scaling 
units. Microfilm $2.75; Xerox $4.20. 78 pages. 


PHOTOEMISSION AND 
RADIATIVE CAPTURE OF DEUTERONS 


(Order No. 61-3997) 


Victor Arviel Madsen, Ph.D. 
University of Washington, 1961 


Chairman: Ernest M. Henley 


The emission and absorption of deuterons by means of 
interactions of the electromagnetic field with nuclei has 
been investigated theoretically for gamma-ray energies 
< 60 Mev. 

First, a careful theoretical formulation has been de- 
veloped for the direct photoemission of deuterons. This 
formulation takes into account finite size of the deuteron, 
because of which the electric dipole emission of deuterons 
is possible even for self-conjugate nuclei, for which a 
point deuteron has no dipole moment. It is shown that 
under the assumption of a single particle model for nuclear 
wave functions the expression for the transition matrix 
element reduces to a relatively simple calculable form. 
For self-conjugate nuclei the process can be described 
qualitatively as excitation of a single nucleon followed by 
a pickup process. Interference effects between neutrons 
and protons are shown to be very important. For instance, 
if both nucleons are removed from the same single parti- 
cle level, the dipole angular distribution has the simple 
form, 1 + cos’ 6, rather than the usual sin? @. Quadrupole 
absorption is shown to contribute somewhat less than the 
dipole. The effects of spin-orbit coupling do not greatly 
alter the angular distribution. 

Numerical calculations for the total cross section and 
the angular distribution are carried out for Be’, o, , 
and s**. 

The formalism has also been applied to the inverse 
reaction--radiative capture of deuterons. Numerical cal- 
culations were carried out for C’’ and it was found that 
the cross section showed the same sort of energy depend- 
ence as experimental results for A*°. 

Lastly, the contributions of the compound nucleus for- 
mation have been looked into briefly for both photoemis- 
sion and capture. It is found that both direct and compound 
nucleus processes contribute approximately equally for 
both types of reaction. 
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Comparison with experiments has been carried out 
wherever possible, but information is still meager. In 
general, qualitative agreement is found. 

Microfilm $2.75; Xerox $5.60. 111 pages. 


COMPARISON OF NISHIJIMA’S FORMALISM 
WITH THAT OF THE CONVENTIONAL 
FEYNMAN DYSON RENORMALIZED 
PERTURBATION THEORY 


(Order No. 61-4356) 


Murray Muraskin, Ph.D. 
University of Illinois, 1961 


The Feynman-Dyson renormalized perturbation theory 
necessitates the manipulation of infinite quantities. This 
manipulation of divergent and sometimes undefined ex- 
pressions is an objectionable feature of the theory. On the 
other hand, the answers one obtains by using the Feynman- 
Dyson theory have been verified to a high degree of ac- 
curacy by experiment. 

Nishijima has proposed an alternative formalism in 
which no divergences are encountered. His approach is 
based on a perturbation treatment of the Generalized Uni- 
tarity Condition and on the Parametric Dispersion Rela- 
tions. A necessary condition for the new scheme is that it 
reproduce the results one gets by means of the Feynman- 
Dyson method. 

It is shown in this work, that Nishijima’s method does 
indeed give identical answers as the Feynman-Dyson 
method for typical diagrams in first, second, third, and 
fourth orders when calculated in position space. In mo- 
mentum space, it is found that when anomalous thresholds 
are present, it is necessary to make an analytic continua- 
tion in order to establish equivalence. The third order 
vertex function is examined in this connection. 

Microfilm $2.75; Xerox $3.00. 54 pages. 


ANGULAR DISTRIBUTION OF 
FAST PHOTONEUTRONS* 


(Order No. 61-4565) 


Gough Cooper Reinhardt, Ph.D. 
University of Virginia, 1961 


The angular distribution of fast photoneutrons from 
Y, Pr, La, Ho, Au, and Bi has been measured using a 
silicon threshold detector. A collimated bremsstrahlung 
beam of 55 Mev maximum energy from the University of 
Virginia 70 Mev synchrotron was used to irradiate cylin- 
drical targets placed with their axis perpendicular to the 
beam and to the horizontal plane. Fast photoneutrons im- 
pinged on two detectors filled with pure silicon powder 
placed 76 millimeters from the target at the same angles 
right and left of the beam. The activity induced by the 
reaction Si7*(n,p)Al” was measured by counting the beta 
rays from Al” with Geiger counters. Data was taken 
using the reaction Fe™(y,n)Fe™ to correct for the effects 





of gamma rays scattered by the target into the detectors 
at small forward angles. 

Angular distributions so determined showed a forward 
asymmetry which was constant within experimental un- 
certainties for all six elements investigated. Parameters 
of least squares fit to the data are in support of the evi- 
dence of an increase in anisotropy at neutron numbers 82 
and 126.’ Apart from the forward asymmetry the parame- 
ters for the least squares fit are in general agreement 
with calculations based on theory given by Courant” and 
Wilkinson.° 


1. R.G. Baker and K. G. McNeill; “Proceedings of 
the International Conference on Nuclear Structure,” Uni- 
versity of Toronto Press, 740 (1960). 

2. E.D. Courant; Phys. Rev. 82, 703 (1951). 

3. D. H. Wilkinson; Physica 22, 1039 (1956). 

* Supported by Air Force Office of Scientific Re- 
search. 
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SCATTERING OF POLARIZED ELECTRONS 
BY POLARIZED DEUTERONS 


(Order No. 61-4483) 


James Howard Scofield, Ph.D. 
Indiana University, 1961 


The cross sections are calculated in the first Born 
approximation for the scattering of polarized electrons 
by polarized deuterons, electrons, and nucleons. The 
elastic electron-deuteron scattering cross section is cal- 
culated by describing the deuteron as a relativistic spin- 
one particle. The interaction of the electromagnetic field 
with a spin-one particle to first power in the electric 
charge is equal to the sum of three terms corresponding 
to a charge, magnetic dipole and electric quadrupole type 
interaction, each modified by a form factor depending on 
the square of the four-momentum transfer. In the calcu- 
lation, the quadrupole type interaction has been neglected. 

The calculation of the elastic electron-deuteron scat- 
tering is also carried out by describing the deuteron as 
consisting of a proton and neutron held together by a po- 
tential. The proton and neutron are assumed to have the 
same interaction with the electromagnetic field as the free 
proton and neutron. The description of the deuteron in 
terms of the proton and neutron is non-relativistic while 
relativistic corrections to the interaction of the electro- 
magnetic field with the nucleons are included to second 
order in the inverse of the mass of the nucleons. Both 
the S and D states of the deuteron are included. The modi- 
fications of the cross section are obtained in the case that 
the neutron-proton potential is velocity dependent. The 
cases in which the polarization of the final particles is 
determined instead of that of the initial particles are also 
considered. 

The inelastic cross section for the deuteron is calcu- 
lated using this second description of the interaction of the 
electromagnetic field with the deuteron. The interaction 
of the final neutron and proton is neglected. The cross 
section is also obtained for the case when the spin of 
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the final proton is determined instead of that of the initial 
deuteron. 

In the calculation of the electron-nucleon scattering 
cross section, the anomalous magnetic momentum of the 
nucleon is included. The cross section is obtained for the 
case in which both the polarization of the initial and final 
particles is determined. 

Microfilm $2.75; Xerox $4.40. 81 pages. 


SHAPE OF BETA SPECTRA 
OF ONCE FORBIDDEN TRANSITIONS 
IN THE DECAYS OF 
Ga™, La” Eu’® , Eu'™ , AND Sb!. 


(Order No. 61-4486) 


Donald Roland Smith, Ph.D. 
Indiana University, 1961 


The beta spectra of Ga”, La°®, Eu’, Eu’, and Sb’™ 
were measured on a high resolution magnetic spectrome- 
ter. The highest energy beta groups of each of these iso- 
topes are all from once forbidden nonunique transitions. 
These transitions are from a 3- initial state to a 2+ final 
state. Each also has an abnormally high ft value. 

The beta-ray spectrum was analyzed by making a shape 
factor plot of the data. This is a plot of C « N/p?F(W,-W)’ 
against the energy of the electron W. Theoretical consid- 
erations suggest that the Bij nuclear matrix element may 
be dominant for the high energy beta transitions of the 
above mentioned isotopes. The theoretical shape factor 
for such cases can be most conveniently written as: C = 
1/12(q 74d p?) + k,(1+a,W+b/W+c,W’). 

The experimentally determined spectra of the isotopes 
studied in this investigation could be fitted empirically by 
a shape factor of the form C = q? + Ap”? + D. where D is 
an adjustable constant and A is a known tabulated function. 

For Ga”™ it was found that the shape factor plot of the 
data for the highest energy transition could best be fit by 
an empirical shape factor of the form C = q? + .95p? + 
15+ 10. An end point energy of E, = 3.15 + 0.01 Mev was 
found for the beta spectrum of the 3- to 2+ transition. For 
the next inner group the shape factor plot was best fitted 
by the empirical relation C = q? + .95p? + 0+ 7. 

In the case of La’ the best fit to the data was obtained 
with a shape factor C = q? + .845p? + 10+ 5. The endpoint 
energy for this group was found to be E, = 2.175 + 0.005 
Mev. 

The best empirical fit to the shape factor plot for Eu 
was obtained with C = q? + .79p? + 5+ 2. An end point 
energy of E, = 1.483 + 0.007 Mev was found for this group. 

For Eu’™ the best fit empirical shape factor was for 
C = q’ + .807p* + 20+ 5. The end point energy obtained 
for the highest energy transition was E, = 1.855 + 0.005 
Mev. 

In the case of Sb’™ the best fit was obtained with C = 
q? + .874p? + 7+ 4, 
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THE DEVELOPMENT AND TESTING OF 
A DOUBLE-FOCUSING MAGNETIC 
SPECTROMETER AND A STUDY OF 
ALPHA PARTICLES FROM 
THE Be*(p,a)Li® REACTION AT 
THE 2.56-MEV RESONANCE. 


(Order No. 61-4052) 


Joseph Christian Stoltzfus, Ph.D. 
State University of Iowa, 1961 


Chairman: Edward B. Nelson 


A 16-inch double-focusing magnetic spectrometer has 
been constructed for use in the State University of Iowa 
nuclear physics laboratory. The entrance aperture avail- 
able is larger than 0.010 steradian, and the resolution is 
better than 0.3 per cent in momentum for protons scat- 
tered from a 1000 A nickel foil. This value may be cor- 
rected for straggling in the foil, finite energy stability of 
the incoming beam, and finite size of the aperture definite 
slits to give an intrinsic resolution of 0.2 per cent of 0.005 
steradian entrance aperture. The current supply system 
provides 10-300 amperes with a stability of 3x 107*. It 
uses a Honeywell (Doelcam Division) DC amplifier as an 
error sensing element. The Doelcam amplifier was found 
particularly suitable for this application because of its 
high over-load tolerance and extremely small zero drift. 
The maximum available field in the spectrometer will 
analyze protons of 18 Mev, with no decrease in resolution 
provided the entrance aperture is reduced to 0.005 stera- 
dian. The spectrometer is mounted so that particles can 
be analyzed in the range from 0° to 152° from the forward 
direction of the incoming beam. 

A study of alpha particles from the Be’(p,a)Li® reac- 
tion has been made in order to determine the spin and 
parity assignments for the two levels in B’® formed at the 
2.56-Mev resonance. The result was apparently incon- 
sistent with the previously accepted assignments of 2+ for 
the alpha-emitting state and 3- for the neutron-emitting 
state. The result strongly suggested mixing of states of 
opposite parity. 

Microfilm $2.75; Xerox $4.40. 82 pages. 


COUPLING OF A SINGLE NUCLEON 
TO A TRIAXIALLY DEFORMED CORE 


(Order No. 61-4014) 
Shigueo Watanabe, Ph.D. 
University of Washington, 1961 
Chairman: John S. Blair 


The low energy levels of odd-nuclei in the s-d and p-f 
shell were calculated assuming a strong coupling of a 
nucleon to a triaxially deformed core. The extra-core 
nucleon was assumed to move in a non-isotropic harmonic 


well plus a spin-orbit potential anda Di’- term. The 


inertial parameters of the rotation are assumed to be 
given by those considered in the hydrodynamical model. 
The results of the calculations neglecting the mixing of 
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level bands based on the single particle states show that 
the Davydov- Filippov model applied to odd-nuclei in the 
N = 2- and N = 3- shell meets with difficulties in predicting 
the level spectra of these nuclei. From a few calculations 
in the N = 2-shell with the inclusion of the mixing of level 
bands based on the single particle states we can say that 
the effect of the band mixing seems to be non negligible 
even for small y. The branching ratio E2/E2M1 for the 
y-decay of the 2.03 Mev state in Si” was also estimated 
and compared to the observed value. The predicted result 
is in disagreement with the observed one. 
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THE MAGNETIC FORM FACTOR 
OF THE NEUTRON 


(Order No. 61-4173) 


Mason Russell Yearian, Ph.D. 
Stanford University, 1961 


Electron scattering from the neutron and proton bound 
in the form of the deuteron has been studied at various 
scattering angles between 45° and 135° for 500 Mev and 
600 Mev electrons. The resulting cross sections are com- 
pared to the know proton cross sections at the same con- 
ditions to obtain the cross sections for scattering from the 
neutron. This procedure permits a determination of the 
magnetic moment density in the neutron. By using theories 
developed by Jankus, Blankenbecler, and Goldberg, the 
root-mean-square radius of the neutron’s magnetic cloud 
is shown to lie between the limits 0.66 x 10~**cm and 0.86 
x 107° cm. Two semi-independent methods of analyzing 
the data are used and the best value of the radius resulting 
from the analyses is (0.76 + 0.1) x 10°*cm. This is within 
experimental error of being the same as the rms radius 
found for the magnetic moment density in the proton. The 
neutron’s magnetic radius is thus much larger than the 
small size of the charge cloud indicated by the results of 
the neutron-electron interaction experiments. 
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PHYSICS, SOLID STATE 
THERMAL CONDUCTIVITY OF LIQUID He® 
(Order No. 61-4250) 


Ansel Cochran Anderson, Ph.D. 
University of Illinois, 1961 


The thermal conductivity of Liquid He* was measured 
in the temperature range from 0.026°K to 0.2°K at pres- 
sures near 10 cm-Hg by measuring the temperature dif- 
ference across a column of liquid through which a constant 
flow of heat is maintained. The conductivity was found to 
increase as temperature was decreased, attaining a de- 
pendence on temperature of T~* below 0.04°K. The results 
of the measurements have been published by the author, 

G. L. Salinger, and J. C. Wheatley.* The thermal conduc- 





tivity K was calculated from the relation K = (Q/AT)(L/A) 
where Q is the heating rate, AT is the temperature dif- 
ference between two resistance thermometers, and L/A is 
the ratio of length to cross sectional area of the He® col- 
umn. The conductivity data below 0.04°K were found to fit 
the relation K = AT™, where A = (48 + 3) erg/cm sec K°” 
and n=(1.0+0.1). This dependence on temperature 
agrees with that derived by Abrikosov and Khalatnikov 
from the Landau theory of a Fermi liquid. 


*Anderson, Salinger, and Wheatley, Phys. Rev. Letters 
6, 443 (1961). 
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ANGULAR CORRELATION FROM 
THE TWO GAMMA ANNIHILATION OF 
POSITRONS IN METALS AND ALKALI HALIDES 


(Order No. 61-4535) 


Roger Spencer Cortesi, Ph.D. 
University of Virginia, 1961 


A high precision angular correlation apparatus has 
been built in order to study details of the angular correla- 
tion of annihilation radiation from positrons annihilating 
in single crystals of alkali halides and in several metals. 
The angular correlation apparatus, which is fully auto- 
matic, is described in detail, and data are given for angu- 
lar correlation curves for aluminum, magnesium, sodium, 
and potassium and various alkali halides. Slight direc- 
tional effects with respect to crystal orientation were 
observed in sodium chloride and lithium fluoride. Several 
experiments are described to see if vacancies in the lat- 
tice are important regarding the angular correlation. No 
conclusive evidence for the trapping of positrons in such 
vacancies was found. 
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LOW TEMPERATURE SPECIFIC HEAT 
OF ALLOYS OF TIN 


(Order No. 61-4188) 


Robert Inglais Gayley, Jr., Ph.D. 
Rutgers University, 1961 


Major Professors: B. Serin and E. A. Lynton 


The specific heats of pure tin and a number of tin-rich 
alloys have been measured in the temperature range from 
1.2 to 2.2°K in order to determine the effects of alloying 
upon ¥Y, the coefficient of the electronic specific heat, and 
upon the Debye characteristic temperature, @. The alloys 
studied contained bismuth, indium, antimony, and indium 
antimonide and had concentrations in the range from 1 to 6 
atomic percent. The measurements were made using a 
calorimeter which was constructed so that the specimen 
was suspended from the bottom of the liquid helium ‘con- 
tainer by a rigid support. Since the support afforded only 
partial thermal isolation of the specimen from the helium 
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bath, it was possible to compensate for the stray heat in- 
put to the sample and to adjust the sample temperature to 
any desired value while keeping the helium bath at 1.2°K. 
The measuring procedure used with this system is de- 
scribed. 

The observed changes in y are no greater than 3% and 
are in approximate agreement with the predictions of the 
rigid parabolic band model, or, equivalently, the free- 
electron model. This result is consistent with other meas- 
urements which imply that the Fermi surface of tin is 
approximately spherical over the bulk of its area and gives 
strong support to this hypothesis. 

The Debye temperature, 6, is found to decrease with 
increasing impurity content in every case. The most rapid 
variation occurred for specimens containing indium or 
bismuth, for which @ changed by roughly one percent for 
each atomic percent of solute. The results are interpreted 
as a dependence on the absolute value of the difference in 
electron per atom ratio between the alloy and the pure 
metal. 

The bearing of our results upon the superconducting 
critical field measurements made by Zucker on tin alloys 
is discussed. In particular, Zucker’s suggestion that y is 
always increased upon alloying is not borne out. 

A supplementary investigation of the low temperature 
resistances and superconducting critical fields of some of 
our specimens was also made. This gave information 
concerning the composition and homogeneity of the sam- 
ples and the fields necessary to quench superconductivity. 

Microfilm $2.75; Xerox $4.80. 95 pages. 


THE FRENKEL-KONTOROVA DISLOCATION 
IN A DISCRETE LATTICE 


(Order No. 61-4310) 


Robert H. B. W. S. Hobart, Jr., Ph.D. 
University of Illinois, 1961 


The drag on a moving dislocation due to buffeting by 
the Peierls hills is studied. Hart has calculated the drag 
with an assumption that the dislocation motion is inertially 
dominated. Arguments are given which cast some doubt 
on this assumption and show it is critical to Hart’s re- 
sults. An alternative approach is proposed and studied in 
the Frenkel-Kontorova model. A solution to the Frenkel- 
Kontorova non-linear difference equation is obtained. The 
effect of the Peierls energy can be localized to a force on 
a single central atom. For a moving dislocation this force 
acts as a source for outgoing elastic radiation. The prob- 
lem is analyzed as a driven normal mode problem ina 
continuous Frenkel-Kontorova model. The point driven 
responds both inertially and resistively. The latter re- 
sponse is directly related to the loss of translational 
kinetic energy to radiation and thus to the buffeting drag. 
A non-linear partial differential equation describing a 
Peierls dislocation model is proposed to serve as the 
basis of a similar calculation in three-dimensions. 

Microfilm $2.75; Xerox $4.20. 78 pages. 





MEASUREMENTS OF RELAXATION PARAMETERS 
IN CAESIUM CHROMIUM ALUM SAMPLES 
BY PARAMAGNETIC RESONANCE 
ABSORPTION TECHNIQUES 


(Order No.: 61-4198) 


Paul Bertram Kissinger, Ph.D. 
Rutgers University, 1961 


Major Professor: Professor Richard T. Weidner 


The steady-state saturation method was used to inves- 
tigate the paramagnetic relaxation of the chromium ion in 
caesium chromium (aluminum) sulfate at 24 kmc. and at 
liquid helium temperatures. The relaxation behavior was 
studied as a function of the intensity of the microwave 
field, the magnetic transition, the magnetic ion concentra- 
tion, and the temperature. For the power range used, a 
single relaxation parameter was found adequate to de- 
scribe the saturation behavior. The Cr/Al ion concentra- 
tion was varied between 1/0 and 1/93. For each of the 
magnetic transitions investigated, it was found that the 
relaxation parameter increased with magnetic dilution. 
For all of the samples tested, the temperature dependence 
of the relaxation parameter, 7, in the range 1.6°K to 
4.2°K could be expressed by the relation 7 T*™ = constant 
with n = +1. The results suggest that, for these samples, 
the direct process interaction is the dominant energy- 
bottleneck and that more energy transfer paths are avail- 
able at the higher magnetic concentrations. 
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ACOUSTIC EXCITATION OF 
NUCLEAR SPIN TRANSITIONS IN NaCl 


(Order No. 61-3998) 


Harold Patterson Mahon, Jr., Ph.D. 
University of Washington, 1961 


Chairman: Edwin A. Uehling 


The probability of nuclear spin transitions in ionic 
crystals induced in single phonon interactions of the spin 
and lattice vibrations is studied by a method which differs 
considerably from two others which have been reported 
previously. The method used here depends on measure- 
ments of the spatial distribution of the acoustic excitation 
energy and the total rate of decay of this energy. Losses 
due to mode conversion, poor geometry and transmission 
across boundaries are shown to be negligible under the 
conditions of the experiment. The remaining loss due to 
intrinsic attenuation is measured. A new method is given 
for measuring the energy distribution at the surface which 
shows that only a single fundamental vibrational mode is 
excited. 

Results include the sound attenuation measurements at 
15 Mc/sec in NaCl and the measurement of the nuclear 
spin transition probability. An unexplained variation in 
the attenuation (0.15 cm~* to 0.003 cm=') is measured 
among samples of equally good optical quality. Results on 
the spin transition probability are given in terms of an 
enhancement factor y,. A value y, = 17 is obtained for 
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Na in NaCl. This is considerably larger than a value 
Y1 = 4 reported previously using another method. Other 
comparisons that may be made are with a static yp = 10 
found in molecular beam measurements and a second 
order process enhancement y, = 60 obtained from relaxa- 
tion measurements. 

Microfilm $2.75; Xerox $7.20. 153 pages. 


ELECTRON REFLECTION AT 
A STACKING FAULT 


(Order No. 61-4557) 


John Gordon Mowat, Ph.D. 
University of Virginia, 1961 


The first order theory of electron reflection at a stack- 
ing fault is worked out in some detail for the case of a 
monovalent or almost monovalent fcc metal using a com- 
plete wave matching at the fault. An incident Bloch wave, 
either with one or two dominant terms in its almost free 
electron wave function, is assumed, and an infinite number 
of surface waves which have the same energy as the inci- 
dent wave and which vary as it does on the fault surface 
are worked out in first order form. Total wave functions 
consisting of linear combinations of Bloch waves and sur- 
face waves are set up on opposite sides of the fault and 
the matching requirements for the wave functions and their 
normal derivatives applied. The resulting infinite set of 
simultaneous equations is solved approximately for poten- 
tials satisfying certain conditions. T'wo types of potentials 
which satisfy these conditions and which allow numerical 
computation are chosen. One type is suitable for a de- 
scription of a metal with such a Fermi surface that the 
first order theory is barely valid, e.g. copper, and leads 
presumably to fairly large reflection coefficients for many 
angles of incidence. The other is a potential which is well 
within the domain of validity for first order theory. The 
Fermi surface which results is spherical over large por- 
tions of its surface. A particular example of this type is 
chosen and computations are made for incident electrons 
lying on the spherical part of the surface. The resulting 
reflection coefficients are all small, ca. 107*, as might 
be expected. 
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THE RELEASE OF STORED ENERGY IN 
DEUTERON IRRADIATED COPPER 


(Order No. 61-4359) 


Thomas George Nilan, Ph.D. 
University of Illinois, 1961 


Measurements were made of the release of stored 
energy during the annealing of deuteron-irradiated copper. 
The irradiation used was 11.0 Mev deuterons at specimen 
temperatures less than 10°K. The specimen was annealed 
at an approximately constant rate from 15°K to 80°K. 

A differential thermometry technique employing two closely 
matched specimens, one of which was irradiated, was used 





to measure the energy release. Loss corrections and heat 
capacities were determined experimentally for the range 
of temperature of annealing. An important correction to 
the differential method due to the temperature dependent 
heat capacity was also introduced. Two irradiations, to 
effective integrated fluxes of 2.89 x 10**, and 8.25 x 10*5 
d/ cm’, and subsequent anneals were made. The average 
energy release between 25-55° K (defined as Stage I an- 
nealing), for a normalized integrated flux of 10*” 10 Mev 
deuterons per cm’, was 0.83 + 0.04 calorie per gram. 
From the findings of other investigators on the annealing 
of electrical resistivity and volume increments in copper, 
the following experimental ratios were obtained for Stage I 
annealing; 7.1 cal/gm energy release per 12 cm recov- 
ery and 4.2 ev energy release per atomic volume recovery. 
With the assumption that the recovery in Stage I is due to 
the recombination of isolated, close interstitial-vacancy 
pairs (Frenkel Pairs), each pair possessing 5 ev stored 
energy, one obtains a resistivity increment of 2.5 1.2 cm 
per % of F.P. and a dilatation of 1.2 atomic volumes 
per F.P. 

The interpretation of Stage I annealing in deuteron- 
irradiated copper, on the basis of the details observed in 
the energy release, is that the recovery takes place by 
means of discrete processes describable by first order 
kinetics. The characteristic activation energies of these 
processes are sufficiently separated from each other at 
low temperatures to permit experimental resolution of the 
discrete processes. However, the activation energy in- 
crements decrease as the activation energy of the freely 
migrating interstitial is approached as a limit, resulting 
in the high temperature region being a superposition of 
unresolved discrete processes. The high temperature 
portion of Stage I also includes second order recovery of 
migrating interstitials. 

A mathematical description of the recovery under first 
order kinetics is given, and upon application to the data 
available, the frequency factor of recombination in Stage I 
is found to be 10” to within a factor of 8. The possibility 
of a catastrophic energy release in irradiated copper simi- 
lar to that observed in irradiated graphite is discussed. 
On the basis of comparison of the results of this work and 
the reported energy releases per resistivity decrement in 
electron- and neutron-irradiated copper, the conclusion 
is that the processes taking place in Stage I annealing fol- 
lowing deuteron and electron irradiation are qualitatively 
the same close F.P. recombination, but Stage I annealing 
after neutron irradiation is by essentially different proc- 
esses, possibly of greater complexity. 
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STUDIES ON THE PROPERTIES OF 
SINGLE CRYSTAL RIBBONS 
OF ZINC AND CADMIUM 


(Order No. 61-4563) 


Joseph Thomas Ratchford, Ph.D. 
University of Virginia, 1961 


Single crystal ribbons of zinc and cadmium, thin enough 
to be transparent to 100 kV electrons, were subjected to 
pure tensile stresses inside a Phillips EM 100-B electron 
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microscope. The ribbons were oriented with c normal to 
their broad surfaces, and a2 parallel to the ribbon axis. 
A pneumatic extensometer was used to apply the tensile 
stresses, and its construction is described. Surface stud- 
ies of zinc and cadmium ribbons and platelets were car- 
ried out by shadowing and replication techniques. The 
slip systems of the nearly close-packed hexagonal struc- 
tures are analyzed, and partial dislocation mechanisms 
proposed. Dislocation networks and interactions not pre- 
viously reported for a hexagonal structure such as zinc or 
cadmium were photographed. Essentially two types of dis- 
locations were observed: long screw dislocations lying in 
the basal plane with 1/3 <2110> Burgers vectors, and 
edge dislocations on the pyramidal {1212} planes with 1/3 
<12i3> Burgers vectors. The former enter as loops on 
parallel prismatic planes, and have a leading edge compo- 
nent. Such an array of parallel screw dislocations may be 
crossed by a similar array that has entered along equiva- 
lent prismatic planes 120° from the first set. It is the 
formation of these networks that may explain the lack of 
evidence for easy slip on the prismatic planes. The dislo- 
cations with 1/3 <12I3> Burgers vectors, gliding on the 
the pyramidal {1212} planes, are generated at the surface 
and leave long edge dislocations parallel to the surface of 
the ribbon. Upon passing through the ribbon completely, 
they leave a step on the surface, or an interfacial disloca- 
tion if there is an oxide layer present. These slip traces 
and the dislocations themselves were observed by trans- 
mission electron microscopy. 
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APPLICATIONS OF NUCLEAR DIRECTIONAL 
CORRELATION TECHNIQUES TO 
SOLID STATE PHYSICS 


(Order No. 61-4373) 


William Howard Rosenfeld, Ph.D. 
University of Illinois, 1961 


The attenuation by extranuclear fields of the directional 
correlation of cascade gamma rays makes possible the 
use of certain nuclei as probes for the study of fields within 
condensed matter. In the present work, an existing theory 
of this effect (due to Abragam and Pound) is used to ana- 
lyze directional correlation measurements on samples of 
indium metal, water, and glycerol, in which Cd‘ nuclei 
are the radioactive probes. Emphasis is placed upon the 
effects of atomic motions in these substances at different 
temperatures, and the melting transition in indium is 
studied in detail. 

The attenuation is known to be due to the electric quad- 
rupole interaction between the nucleus and the fields of 
surrounding atoms. The Abragam-Pound theory applies 
to the time-dependent perturbation arising from motion of 
these atoms. It is shown here that such a time-dependent 
perturbation is rigorously equivalent to an incoherent suc- 
cession of static perturbations. 

As the motions occur more rapidly, the attenuation is 
lessened. Thus, by observing the directional correlation, 
one can follow the changes in the rate of these motions as 
a function of the temperature. 

The apparatus employed in the measurements includes 








a pair of scintillation counters and coincidence circuitry, 
in the conventional arrangement for directional correla- 
tion measurements. Auxiliary equipment is used to estab- 
lish and measure the temperature of the source. Each 
source is prepared by incorporating carrier-free radio- 
active In’ in the material to be studied. The directional 
correlation is then measured over a temperature range 
including the melting point of the material. 

In the analysis of the data, it is necessary to take into 
account the large amount of scattering which takes place 
in the oven surrounding the source. To this end, explicit 
expressions are derived here for the directional correla- 
tion of the scattered radiation. The actual correction of 
the data uses coefficients determined empirically. 

The principal experimental results of this investigation 
are those obtained with the water and indium sources. In 
addition, earlier work by others with glycerol-water 
sources is confirmed. 

The water sources, in the solid phase, exhibit a direc- 
tional correlation which is very low at temperatures below 
-100°C, but which increases sharply above -50°C and at- 
tains its liquid-phase value at -10°C. This behavior is 
related to the known temperature dependence of the radio- 
frequency dielectric constant in ice, and is probably due 
to the same atomic motions. However, the directional 
correlation results imply an activation energy of only 
10 + 1 kcal/mol for these motions, as compared with 13.2 
kcal/mol obtained from dielectric dispersion data. The 
difference is most likely due to impurities in the sources 
used in the present work. The electric quadrupole inter- 
action frequency is only about 0.5 Mc, as compared with 
450 Mc in the glycerol-water solution. This low value may 
be due to the regularity of the ice structure as compared 
with that of the liquid. 

The indium sources display a directional correlation 
which rises abruptly from its solid-phase value to its 
liquid-phase value in an interval of about 0.2 degree, im- 
mediately below the melting point. The frequency of 
atomic jumps exceeds 10° sec™! at the top of this interval, 
with the source still solid. These results agree with the 
known sharp increase in the self-diffusion coefficient of 
indium in about the same interval. Both experiments indi- 
cate that the single-particle picture of diffusion, valid at 
lower temperatures, is not applicable in this interval, but 
that a distinct premelting process makes its appearance. 

The present work shows the feasibility of using direc- 
tional correlation measurements in atomic-motion studies, 
although other methods may often be preferred. 
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DOUBLE NUCLEAR MAGNETIC RESONANCE 
AND SPIN DIFFUSION IN 
LITHIUM FLUORIDE 


(Order No. 61-4162) 


George Henry Stauss, Ph.D. 
Stanford University, 1961 


In double nuclear magnetic resonance in solids, one 
observes those effects in the resonance behavior of one 
nuclear species contained in a sample which result from 
the presence of a second ingredient. This is done by 
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varying the effectiveness of the interaction between the 
two species through the application of considerable rf 
power at or near the resonance frequency of the second 
ingredient. 

The resonances of both Li’ and F’* were examined in 
this fashion, in a single crystal of LiF, as a test of theo- 
retical results given by Bloch. Line shapes and spin- 
lattice relaxation times were obtained for three orienta- 
tions of the sample relative to the external magnetic field. 

Under double resonance, the width of a resonance line 
was generally found to decrease. Making simple assump- 
tions concerning the shape of the resonance line, one can 
compare the observed width to the square root of the theo- 
retically predictable second moment of the resonance line 
shape. The predicted results are in good qualitative agree- 
ment with those obtained experimentally. 

In addition to narrowing with double resonance, the 
resonance line is theoretically expected, in first approxi- 
mation, to develop two sidebands, equally displaced on both 
sides from the center of the main resonance line, whose 
positions depend on the amplitude and on the frequency of 
the rf field applied to the second ingredient. With the 
second ingredient accurately in resonance, the two side- 
bands should have the same shape and intensity. A dis- 
placement from resonance of the second ingredient should 
cause the sidebands to differ in shape, even though they 
remain of equal intensity and stay individually symmetric. 
The observability of the sidebands is expected to depend 
greatly on sample orientation, the nature of the sample 
ingredients, and the positions of the sidebands. In this 
experiment, sidebands were definitely found only in fluo- 
rine resonances, and there only for one favorable sample 
orientation. In view of the signal-to-noise ratio, this is 
understandable. The observed sidebands behave generally 
as predicted. The expected asymmetry between the shapes 
of the two sidebands was found when the second (Li’”) in- 
gredient was not exactly at resonance. However, this ef- 
fect may have been exaggerated as a result of the experi- 
mental technique employed. 

In purified ionic crystals, such as the LiF sample used, 
an essential part in the spin-lattice relaxation process is 
assumed to be played by spin diffusion. Double resonance 
offers a simple method for selectively affecting only this 
part of the relaxation mechanism. If spin diffusion is a 
necessary link in the relaxation process, one expects the 
relaxation time to be proportional to the width of the reso- 
nance line, and thus to decrease with double resonance in 
the same way as the square root of the second moment. 
With the previously mentioned assumptions about the line 
shape again taken into consideration, the observed behavior 
of the relaxation times with double resonance is in good 
agreement with this prediction, and thus supports the as- 
sumption as to the role of spin diffusion. 
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NUCLEAR MAGNETIC RESONANCE OF 
GLYCINE SINGLE CRYSTALS 


(Order No. 61-4246) 


William Edward Webb, Ph.D. 
University of Alabama, 1961 


The nuclear magnetic resonance spectrum of a single 
crystal of glycine was observed at 24°C and 77°K. The 
angular dependence of the resonance was observed for 
rotation of the sample about the three crystalline axes. 
Analysis of the second moments of the NMR line shape 
indicate a symmetrical NH; group with an NH bonds dis- 
tance of 1.077 +0.01A. This distance is in good agreement 
with previous NMR investigations. 

The effect of zero point torsional vibrations was esti- 
mated to lead to a 2% correction to the measured bond 
length. This correction is included in the stated bond 
length. The narrowing of the resonance at room tempera- 
ture due to rotation of the NH, group was calculated. 

The apparent discrepancy between nuclear magnetic 
resonance measurements of the bond lengths and the bond 
distances measured by other methods are discussed. It is 
pointed out that this discrepancy is not real, but arises 
from misinterpretation of the results of the various meas- 
urements. Microfilm $2.75; Xerox $3.00. 40 pages. 


THE EFFECT OF PRESSURE ON 
ENERGY LEVELS OF 
TRANSITION METAL IONS 


(Order No. 61-4411) 


John Clarence Zahner, Ph.D. 
University of Illinois, 1961 


High pressure optical measurements are used for two 
types of analysis for transition-metal spectra. Data are 
presented for octahedrally co-ordinated compounds which 
serve as a rather sensitive test for evaluating the pre- 
cision of crystal field theory. Data are presented for the 
distinct absorption peak characteristic of the solid phase 
of nickel dimethylglyoxime type chelates to identify the 
electronic transition associated with the absorption. 

The effect of pressure on crystal-field absorption 
peaks in the octahedrally coordinated compounds of NiCl2, 
NiBr 2, CoCl2, CoBr2, MnCl2, MnBr.2, and Ni(NH,),Cl, 
have been measured. Pressure shifts in the order of 1,000 
to 2,000 cm.~* are observed in 100 kilobars. The data are 
discussed from the three viewpoints: 

1) The crystal field parameter is considered as the 
only pressure variable, 2) the crystal field parameter and 
the parameters of d-d electron repulsion are considered 
as pressure variables, and 3) the crystal field parameter 
and the covalency parameter of Koide and Pryce are con- 
sidered as pressure variables. 

The pressure shifts for absorption peaks whose ener- 
gies depend on the crystal field strength qualitatively 
agree with crystal field theory. The data indicate an in- 
crease in crystal field strength with increasing pressure. 

The data for the chlorides of Ni**, Co**, and Mn** 
show that the crystal-field-theory description of absorp- 
tion-peak energies that depend to a large extent on the 
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Racah parameters becomes more quantitative if these 
parameters of d-d electron repulsion decrease in the 
order of 2 to 5 per cent in 100 kilobars. Apparently, such 
decreases indicate an increase in covalency with pressure. 

The pressure shifts for the crystal-field-independent 
peaks in MnCl, and MnBr, show that the covalency factor, 
which adjusts the d-d electron repulsion for covalency of 
orbitals directed at the ligands, does not describe both the 
pressure deviations and the atmospheric crystal deviations 
from crystal field theory for Mn* spectra. 

The effect of pressure on the absorption peak charac- 





teristic of the solid phase of certain metal chelates has 
been measured for Ni(DMG)2, Pd(DMG)2, Pt(DMG)., 
Ni nioxime, Pd nioxime, Ni benzoxime, and Ni heptoxime. 
The peak shifts strongly red with pressure (in the order 
of 8,000 cm.~* for 100 kilobars). At high pressure the 
shift levels for nickel, tends to reverse for palladium, and 
strongly reverses for the platinum chelate. Considerable 
pressure broadening is observed. These and other related 
observations are consistent with the assignment of the 
transition as from a d ground state toa pz excited state. 
Microfilm $2.75; Xerox $5.20. 104 pages. 
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ADRENOCORTICAL RELATION TO 
MAMMARY GLAND GROWTH AND LACTATION 
IN RATS AND MICE 


(Order No. 61-4071) 


Ralph Robert Anderson, Ph.D. 
University of Missouri, 1961 
Supervisor: Charles W. Turner 

Adrenal ascorbate was used as a measure of adreno- 
cortical function during various stages of pregnancy and 
lactation in rats and mice. Adrenal ascorbate in rats was 
maintained at a lower than normal level during pregnancy. 
It reached a low level on the first day of lactation and 
gradually recovered to a normal level by the sixth day. 
Adrenal ascorbate in mice was significantly higher than 
normal on the first day and significantly lower on the sec- 
ond day of lactation, returning to normal by the fifth day. 
Since other evidence indicates that adrenocortical function 
remains high throughout lactation, adrenal ascorbate levels 
alone are not satisfactory in determining adrenocortical 
function, for a recovery of the vitamin can occur when se- 
cretion of corticoids remains at a high level. 

The role of adrenocorticoids in mammary growth was 
studied by measuring desoxyribosenucleic acid (DNA) in 
mammary tissue. In ovariectomized rats injected with 
1 ug. estradiol benzoate (E.B.) and 3 mg. progesterone (P.) 
per day for 19 days mammary DNA of six posterior glands 
was 7.72 mg. per 100 gm. body weight. A similar level 
was found in 18-day pregnant rats. Virgin control animals 
had a DNA level of 2.63 mg. 

When E.B. and P. were administered to adrenalecto- 
mized-ovariectomized rats maintained on 1% saline drink- 
ing water, the DNA was 4.64 mg., a highly significant de- 
crease. Addition of 100 or 250 yg. hydrocortisone acetate 
or 100 wg. prednisone per day plus E.B. and P. enabled 
mammary growth to reach 7.08, 6.96, and 6.63 mg. DNA 
per 100 gm. body weight, respectively. When hydrocorti- 
sone acetate was increased to 1 mg. per day mammary 
DNA reached only 5.21 mg. This was the only group that 
lost body weight during treatment. 

Ovariectomized mice had a mammary DNA of 6.01 mg. 
per 100 gm. body weight. Injection of 1 yg. E.B. and 3 mg. 
P. for 19 days raised this to 9.73 mg. Animals pregnant 








for 18 days had a DNA level of 16.90 mg. These levels 
were significantly different from one another. Addition of 
100 pg. hydrocortisone acetate per day along with 1 yg. 
E.B. and 3 mg. P. to mice whose adrenals were intact in- 
creased growth to 10.39 mg. DNA. Adrenalectomized- 
ovariectomized mice maintained on 1% sodium chloride 
were injected with 1 wg. E.B. and 3 mg. P. plus 100 yg. 
prednisone for 19 days. Mammary growth reached 9.93 
mg. DNA. In a second group E.B. and P. were given at 

1 pg. and 3 mg. for 7 days, 2 wg. and 1.5 mg. for 6 days, 
and 4 wg. and 0.75 mg. for the last 6 days, as well as 

100 wg. prednisone per day. DNA averaged 11.67 mg. or 
71% of the growth reached after 18 days of pregnancy. 

Rats adrenalectomized on the fourth day of lactation 
were unable to support normal growth of pups when given 
no treatment, 1% saline drinking water, or 250 ug. desoxy- 
corticosterone acetate (DOCA) per day. However, rats 
lactated normally when maintained on 250 yg. prednisone, 
250 wg. hydrocortisone acetate, or 1 mg. hydrocortisone 
acetate per day plus saline. 

Mice adrenalectomized on the fourth day of lactation 
could not lactate normally when receiving no treatment, 
1% saline drinking water, or 100 pg. DOCA per day. In- 
jection of 100 yg. hydrocortisone acetate or 100 wg. pred- 
nisone per day plus saline drinking water maintained nor- 
mal lactation. 

It is concluded that adrenocorticoids are required in 
both mammary gland growth and lactation. The optimal 
levels of corticoids required for mammary growth appear 
to be considerably lower than the levels required for lac- 
tation. Microfilm $2.75; Xerox $5.80. 119 pages. 
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THE UPTAKE OF ORALLY ADMINISTERED 
RADIOCALCIUM AND THE DISTRIBUTION OF 
THE TRACER BETWEEN THE 
MATERNAL FEMUR AND LITTER OF RATS 
ON A CALCIUM DEFICIENT DIET 


(Order No. 61-4018) 


James Wyatt Bawden, Ph.D. 
State University of Iowa, 1961 


Chairman: Dr. James W. Osborne 


Twenty-two female Holtzman rats were bred and di- 
vided into a control group and an experimental group. The 
control group was given a stock diet throughout pregnancy 
while the experimental group was given a calcium-free 
diet. Both groups received a daily tracer dose of Ca-45 
which was administered by stomach tube each morning. 
Immediately after delivery of the litter, the mother and 
the litter were sacrificed and subjected to analytical pro- 
cedures to determine the per cent uptake of the orally 
administered Ca-45 which was to be found in the maternal 
femur and the litter respectively. Also, maternal femur 
ash content and the ash content of the litter were deter- 
mined and used as an index of calcium content in these 
structures. From the data compiled several facts could 
be noted: 


1. The per cent of orally administered Ca-45 which 
was retained by the calcium-stressed rats was 3.5 
to 4.0 times the per cent retained by the control 
animals. 


. There was no apparent redistribution of Ca-45 be- 
tween the maternal femur and the litter of the ex- 
perimental animals when compared to the control 
animals. 


. There was no significant difference between the 
total litter ash in the experimental and control 
groups; but, there was a highly significant differ- 
ence between the femur ash content of the calcium- 
stressed animals and the femur ash content of the 
control animals. 


Consideration of these results led to the following conclu- 
sions: 


1. Dietary calcium deficiency clearly resulted in in- 
creased efficiency of Ca-45 retention. 


. Lack of redistribution of dietary Ca-45 in the cal- 
cium-stressed animals indicated that the placental 
transfer of Ca-45 exercised no preference over 
fixation of Ca-45 in the maternal femur. 


. The conditions of this experiment did not result in 
a reduction of total fetal ash content in the experi- 
mental group; but, calcium was withdrawn from the 
maternal skeleton to maintain maternal serum cal- 
cium levels and allow fetal calcium accumulation 
comparable to that in the control animals. 


. Reduction in maternal femur ash, but lack of redis- 
tribution of Ca-45, indicated that bone which existed 
in the maternal skeleton before the inception of 
pregnancy was the portion of bone which was re- 
sorbed to meet conditions of calcium stress. 

Microfilm $2.75; Xerox $3.60. 64 pages. 





THE PHASE RELATIONS OF 
FOUR 24-HOUR RHYTHMS IN 
MENTALLY DEPRESSED AND CONTROL 
HUMAN SUBJECTS 


(Order No. 61-4021) 


Harold Archambo Cahn, Ph.D. 
State University of Iowa, 1961 


Chairman: Associate Professor G. Edgar Folk, Jr. 


This study of 11 control and five mentally depressed 
patients over 33 hour periods in a controlled environ- 
mental chamber was undertaken to study the rhythmic na- 
ture of four physiological variables and the phase relations 
which exist between them. The physiological factors under 
consideration were core temperature, heart rate, rate of 
urine flow and rate of urinary potassium excretion. Meas- 
urements of each of these variables were made each hour 
over atime span of 26 hours during which each subject 
was on a specified regimen. The fundamental questions 
asked in the study were: 


1. Do each of these four physiological variables display 
a 24-hour rhythm and, if so, do the rhythms taken 
together tend to be in phase or dissociated? 


2. Are there any well defined differences between the 
control subjects and depressed individuals with re- 
spect to phase relationships or amplitude of rhythms ? 


In addition to the standard 33 hour studies, several 
special experiments were performed. These included re- 
peat experiments on both control and depressed subjects, 
an extended time study over a 59 hour period and one 33 
hour study utilizing a placebo meal technique to evaluate 
the effect of S.D.A. on rhythm patterns. 

The data gathered was used to construct phase graphs, 
amplitude line plots and, after classification of each vari- 
ate (measurement of a variable) record with respect to 
peak period, each rhythm class was averaged and a com- 
puter calculated best fit Fourier curve was prepared. 
This curve was designated as the pattern type for the 
period. Some additional conventional statistical studies 
were also carried out. 

Rhythms with approximately 24 hour periods were 
found for all the variables. In one case alone the potas- 
sium excretion graph appeared to be truly arrhythmic. 
Some of the heart rate curves appeared to be biphasic. 

To show most clearly the basic sinusoidal character of a 
24-hour rhythm curve one would select the core tempera- 
ture data. In keeping with earlier studies, it was found 
that most people show peaks in the functions measured in 
the afternoon. This study showed, however, that a fair 
percentage of individuals have reversed rhythms with an 
evening peak for one or more variates. There is a definite 
tendency toward synchronization of rhythms. In the con- 
trol series subjects in ten out of 14 experiments showed 
three or more rhythm peaks in the same period; they were 
in phase. Among the depressed patients all rhythms were 
dissociated. This alone marks a strong difference between 
control and mentally depressed individuals. That the 
rhythms are characteristic of the individual rather than 
being mere artefacts of the time of the experiment is 
clearly shown in both the extended time experiment and 
the four repeat experiments. In the repeat experiment 
with a depressed patient before and after electroshock 
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treatment, there was a tendency for the rhythms to come 
into phase with one another following the treatment. Some 
workers have suggested that the S.D.A. effect following a 
protein meal may account for a heart rate “rhythm.” 
Placebo meal experiments herein described showed quite 
unambiguously that, although an elevation of about eight 
percent in heart rate may be expected following a meal, 
this effect does not obscure the fundamental heart rate 
rhythm. Microfilm $2.75; Xerox $7.40. 157 pages. 


NEUROENDOCRINE INFLUENCES ON 
THE SEXUAL MATURATION OF 
IMMATURE FEMALE RATS 


(Order No. 61-4023) 


Alan Corbin, Ph.D. 
State University of Iowa, 1961 


Chairman: Associate Professor Byron A. Schottelius 


Since the hypothalamus is involved in the functional 
sexual state of the mammal, this investigation was under- 
taken to determine the possible role of four recognized 
hypothalamic neurohormonal substances in the activation 
and maturation of the hypophysial-reproductive organ 
complex in the immature female albino rat (Holtzman). 

One hundred and sixty-three animals were used in an 
investigation consisting of three major divisions: Part I 
constituted a study of normal, injected control animals; 
Part II, a study of hypothalamically lesioned, injected rats; 
and Part III, a study of hypophysectomized, lesioned or 
injected controls. Rats employed in Parts I and II were 
subdivided into groups which received ADH, oxytocin, 
serotonin, epinephrine, peanut oil or isotonic saline. In 
Part III injected groups received either oxytocin or sero- 
tonin. In addition, each Part contained a group of untreated 
“control” animals. All injected and sham-operated rats 
bore cannulae which were unilaterally implanted into the 
3rd ventricle of the brain. Both cannulae implantations 
and bilateral destruction of an area extending from the 
ventromedial nucleus to the mammillary body were per- 
formed with a Stoelting stereotaxic instrument at age 20 
days. The following respective doses were injected with 
a Hamilton microliter syringe every 5th day from day 20 
through 45; 70 mU of ADH, 70 mU of oxytocin, 25 ug of 
serotonin, 2 ug of epinephrine, 1 1 of peanut oil and 1 yl 
of 0.9% sodium chloride. Upon vaginal opening, smears 
were taken up to time of autopsy. Animals were sacrificed 
on day 50, and the fresh weights of the following were re- 
corded: adrenals, pituitaries and reproductive organs 
(total weight of ovaries plus oviducts plus uteri plus va- 
gina). 

The results were: all normal (Part I) or lesioned 
(Part II) animals receiving ADH, epinephrine, peanut oil 
or isotonic saline showed no significant differences in any 
recorded parameter when compared to their normal sham- 
operated (untreated) controls (Part I) or to their lesioned- 
untreated controls (Part II), respectively. Lesioned-, oxy- 
tocin-, or serotonin-injected hypophysectomized animals 
(Part III) revealed no significant differences in any ana- 
lyzed category when compared to their hypophysectomized 
controls. 








The following P values (computed from Student’s “t” 
test; null hypothesis rejected at 5% level) derive from 
comparisons between injected animals and their untreated 
controls from the same Part, unless otherwise stated. 
Oxytocin accelerated vaginal canalization (P < 0.01), and 
caused premature reproductive organ growth (P < 0.05) 
in the normal recipients (Part I). While the lesioned- 
untreated controls (Part II) remained sexually retarded, 
vaginal opening (P < 0.01), as well as reproductive organ 
growth equivalent to that of the 50-day old normal sham- 
operated controls of Part I(P > 0.05), was induced by 
oxytocin. os 

Serotonin resulted in prolonged vaginal closure (at 
least to autopsy) and reproductive organ failure in the 
normal controls (P < 0.01). Serotonin produced no greater 
depression of sex organ growth in Part II rats than that 
caused solely by the lesion (P > 0.05). 

Hypophysial weights in all categories were so varied 
that no direct correlations could be made in relation to 
reproductive organ size. Hyperactivity and viciousness 
were observed in all lesioned animals. Such behavioral 
alterations were unaffected by any of the drugs. 

The results imply that oxytocin is involved in the acti- 
vation, and serotonin in the inhibition of the hypophysial- 
gonad axis of the immature mammal. It can be concluded 
further that while oxytocin may be a neurosecretory sub- 
stance (i.e., a hypothalamic constituent directly affecting 
the adenohypophysis) immediately involved in the functional 
sexual state of the animal, the apparent inhibitory proper- 
ties of serotonin are relayed via the hypothalamus; thus 
serotonin may be a “hypothalamotropic” agent. 

The physiology of the four neurohormonal entities, in 
terms of hypothalamic-hypophysial-ovarian, and of hy- 
pothalamic-hypophysial-adrenocortical relations, is dis- 
cussed. Other hypothalamic constituents, as well as re- 
lated behavioral phenomena, are also considered in an 
attempt to synthesize into a unified scheme the many 
facets comprising the functional sexual state of the mam- 
mal. Microfilm $2.75; Xerox $4.60. 89 pages. 


A STUDY ON THE GROWTH PROMOTING 
PRINCIPLE IN THE DOMESTIC FOWL 


(Order No. 61-4308) 


Leroy Jerome Hirsch, Ph.D. 
University of Illinois, 1961 


The presence of growth hormone in the avian pituitary 
gland has never been satisfactorily established. The pres- 
ent investigation was undertaken to clarify to some extent 
this question. 

Material from chicken pituitary was used for the first 
time in this study to determine if the failure of previous 
investigators to show growth hormone effects on birds was 
due to the use of mammalian growth hormone instead of a 
pituitary preparation from chickens. 

Several preparations of chicken pituitary material ob- 
tained by differential centrifugation was used in this study 
to test several parameters of growth in both chickens and 
rats. 

It was found that dried powdered chicken pituitary had 
no effect on nitrogen retention on the young bird. However, 
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in experiments where anterior lobes of chicken pituitary 
glands were differentially centrifuged with the resultant 
recovery of several fractions, it was found that in hypo- 
physectomized rats one of the fractions, the supernatant, 
caused significant increases in both weight and tibial disc 
measurements. Prolactin on the other hand had no effect 
on either of the two parameters measured. 

In an experiment using young cockerels it was found 
that the supernatant fraction as well as prolactin inhibited 
the depressing effect of estrogen on the tibial disc width. 

It is felt therefore that the probability for the existence 
of an avian growth hormone is quite strong, with the fur- 
ther possibility that prolactin and growth hormone act in 
conjunction for normal growth of the bird. 

Microfilm $2.75; Xerox $3.60. 61 pages. 


PULMONARY AND VASCULAR CHANGES 
INDUCED BY PRESSURE BREATHING 


(Order No. 61-3992) 


William Carl Kaufman, Jr., Ph.D. 
University of Washington, 1961 


Chairman: Allan C. Young 


Pressure breathing is used in anesthesia, thoracic 
surgery, artificial respiration and aviation. In spite of 
extensive research effort showing that this procedure 
markedly affects circulatory and respiratory physiology, 
many gaps exist in our knowledge concerning the mecha- 
nisms of these changes. This study was performed on six 
healthy seated male subjects to determine quantitatively 
some of the physiological responses induced by low levels 
of both positive and negative pressure breathing and to 
determine if these responses were passive or reflex. 

Vital capacity was unchanged during positive pressure 
breathing but expiratory reserve volume increased while 
inspiratory reserve decreased. During negative pressure 
breathing vital capacity decreased significantly due to 
engorgement of intrathoracic vasculature. Tidal volume 
increased significantly during both positive and negative 
pressure breathing and this coupled with an increased 
respiratory rate caused severe hyperventilation during 
positive pressure breathing. Residual volume increased 
during positive pressure breathing and decreased during 
negative pressure breathing. There was no evidence that 
lung volume changes were not passive responses. 

Anatomical dead space increased significantly during 
both positive and negative pressure breathing. This change 
was probably passive during positive pressure breathing 
but thought to be reflex during negative pressure breath- 
ing. The stimuli eliciting this reflex dilatation of the 
tracheobroncheal tree may arise in the engorged intra- 
thoracic vasculature or pulmonary stretch receptors. 

The pressure-volume characteristics of the lung during 
pressure breathing were determined. Elastic properties 
of the lung were unchanged during positive pressure 
breathing but lung compliance decreased significantly dur- 
ing negative pressure breathing presumably due to pul- 
monary engorgement. 

Work performed on the lung and air was determined. 
Work increased during both positive and negative pressure 





breathing. Although airway resistance during expiration 
did not change, airway resistance appeared to increase 
significantly during negative pressure breathing. 

Peripheral venous pressure increased during positive 
pressure breathing but did not change during negative 
pressure breathing. Peripheral venous pressure has no 
significance during negative pressure breathing but re- 
flects central venous pressure during positive pressure 
breathing. Both responses were passive. Forearm blood 
flow decreased during positive pressure breathing and 
was unchanged during negative pressure breathing. No 
evidence for reflex activity could be shown. 

The elastic properties of the forearm vasculature were 
determined and the amount of blood that might pool periph- 
erally during any acute increase in venous pressure was 
calculated. There was no evidence for changes in venous 
tone. Microfilm $2.75; Xerox $6.20. 128 pages. 


INTERRELATIONSHIPS OF THE 
THYROID AND PITUITARY 
IN EMBRYONIC AND PREMETAMORPHIC 
STAGES OF THE FROG 


(Order No. 61-3444) 


Nancy Weber Kaye, Ph.D. 
Columbia University, 1960 


By a series of experiments the following relationships 
were investigated: Earliest and later sensitivity of the 
developing thyroid to anterior pituitary hormone, be- 
ginning and later sensitivity of anterior pituitary to cir- 
culating thyroid hormone, and sensitivity at various stages 
of other tissues to thyroid hormone. 

In the late tail bud stage two types of operations were 
performed on a series of frog embryos. One operation 
was a simple hypophysectomy and in the other the removed 
pituitary was autoplastically reimplanted adjacent to the 
thyroid. Normal, hypophysectomized, and hypophysecto- 
mized and transplanted animals were all placed in the 
same vessel in one-tenth Ringer’s solution containing one- 
half microcurie of I*** per milliliter. Twenty-four hours 
later the lower jaws containing the thyroid primordium 
were removed from one half of the tadpoles and dried on 
a large, glass slide to which X-ray film was applied for a 
radioautograph. The other half of the group of tadpoles 
was fixed and serially sectioned and X-ray film was ap- 
plied to the serial sections for a radioautograph. 

In another series of embryonic experiments hypophy- 
sectomized embryos were injected with 5 - 15 units of 
mammalian TSH. Radioautographs of dried thyroids and 
serial sections of TSH injected hypophysectomized em- 
bryos were compared with normal and hypophysectomized 
embryos. 

The results of these experiments showed that at Shum- 
way stage 24 the embryonic thyroid primordium was first 
responsive to exogenous mammalian TSH as indicated by 
a positive autograph on X-ray film. At stage 25 the histo- 
logically undifferentiated adenohypophyseal primordium 
first produced TSH. Normal or hypophysectomized em- 
bryos did not concentrate I*** until late Shumway stage 25 
- stage I (Taylor and Kollros). The difference in level of 
thyroid function between normal and hypophysectomized 
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tadpoles did not appear until stage III (approximately 20 
mm. larva with limb bud 0.43 mm. + 0.19). 

Forty-eight hour uptake of an injected dose of I**’ was 
measured in larval tadpoles at various stages of develop- 
ment up to the middle of the metamorphic climax. After 
four days of immersion uptakes were compared in normal 
Rana pipiens tadpoles, tadpoles immersed in 0.04% thio- 
urea, tadpoles immersed in 80 micrograms per liter of 
1-thyroxine, and tadpoles immersed in 80 micrograms per 
liter of 1-triiodothyronine. Normal uptake remained at 
1% or less until stages XII-XIV (Taylor and Kollros) where 
it took a sudden leap leading to the beginning of the events 
of the metamorphic climax where the percent uptake was 
43% + 10%. At stage II the anterior pituitary, by an in- 
crease in basophilia, showed the first cytological change 
in response to the depression of thyroid activity by thio- 
urea treatment. Also, at this same time, excess circu- 
lating thyroid hormone (thyroxine or triiodothyronine) 
depressed the thyroid uptake significantly, indicating that 
the pituitary feedback system first became sensitive to 
thyroid hormone level at this time. 

Other tissues first became sensitive to excess thyroid 
hormone at late Shumway stage 25 - stage I (first active 
feeding stage) at the same time that the gland first bound 
I** in organic compounds. Thyroxine seemed to be more 
effective in producing synthetic morphological change (i.e., 
greater leg development) whereas triiodothyronine was 
more effective in producing degenerative changes (tail 
shrinkage, opercular erosion, etc.). 

Microfilm $2.75; Xerox $5.00. 99 pages. 





IN VIVO DETERMINATION OF 
THYROID LOBE SIZE AND I* RELEASE RATE 
IN YOUNG DAIRY ANIMALS 


(Order No. 61-4090) - 


Bill Franklin Kelso, Ph.D. 
University of Missouri, 1961 


Supervisor: Dr. C. P. Merilan 


This investigation was undertaken to gain more detailed 
information on the size and functional activity of the thy- 
roid gland in young dairy animals. An in vivo technique 
was developed which permitted the determination of both 
size and I**' turnover rate of individual lobes of the thyroid 
gland. The product of these measurements was used as a 
quantitative indice of thyroid activity. 

The method consisted of administering tracer amounts 
of radioiodine, I'*’, followed by three-dimensional scan- 
ning of the animal’s thyroid region with a scintillation de- 
tector. The detector was mounted on a motorized scanning 
unit specially designed for thyroid scanning. The resolu- 
tion required for dimensional mapping of the thyroid lobes 
was obtained by the use of a “slit” type collimator which 
limited the radiation exposure to an area of 5 mm. width. 
During each scan, the radiation intensity was continuously 
recorded in profile form by a recording potentiometer. 
The width of the profile peak at one-half its maximum 
height corresponded to the lobe dimension as shown by 
previous tests with known samples. Serial scanning during 
a period of five to seven days permitted the computation of 





lobe I}** release rate from the rate of daily decline in 
maximum peak height. In addition, the total thyroid gland 
I'*! release rate was obtained from serial scanning without 
the use of the collimator. This procedure permitted com- 
plete exposure of the detector to the thyroid gland during 
each scan. The application of this method to 38 young 
dairy animals, ranging in weight from 280 to 1100 pounds, 
gave the following results: 


A highly significant variation (P < .01) in individual 
thyroid lobe size was noted between paired lobes within 
animals as well as those among animals. A variation 
of the same level of significance (P< .01) was noted 
also in the thyroid lobe I’** release rate between paired 
lobes and among lobes of all animals. 

A correlation analysis of lobe size to the correspond- 
ing I**’ release rate gave a coefficient of -0.364. This 
relationship was significant at the 1 per cent level and 
indicated that an increase in lobe size was accompanied 
by a decrease in 1** turnover rate. 

A relative measure of each thyroid lobe’s functional 
activity was obtained from the product of lobe volume X 
lobe I** release rate. Analysis of variance of these 
values showed a highly significant difference (P < .01) 
in lobe activity among animals and a difference which 
was significant at the 5 per cent level between lobes 
within animals. 

A relative measure of each animal’s total thyroid 
gland activity was computed from the total gland vol- 
ume X total thyroidal-I*** release rate. The validity of 
this value as a quantitative index of thyroid function 
was substantiated, in part, by its close relationship to 
the animal’s estimated body surface area. 

The total thyroidal-I**! release rate showed little 
apparent relationship to body weight. Consequently, its 
reliability as a single estimate of total thyroid function 
was considered questionable. 

The total thyroid volume (T), expressed in cu. cm., 
was related to pounds of body weight (W) by the relative 
growth equation T = 0.1375 W°:"*. The correlation of 
data to the fitted regression line gave a coefficient of 
0.904. 


This method is believed to be a satisfactory compara- 
tive index of thyroid activity in dairy cattle. It has the ad- 
vantage of permitting a more detailed study of thyroid 
physiology than other methods currenily in use. 

Microfilm $2.75; Xerox $4.40. 84 pages. 


THE USE OF GALVANISM IN 
THE TREATMENT OF HYPERHIDROSIS 
IN THE AXILLARY AREA 


(Order No. 61-3326) 


Charles Matthew Kinnard, Ed.D. 
Boston University School of Education, 1961 


From a physiological as well as a psychological point 
of view excessive perspiration in the axillary area can be 
a socio-economic and health problem to the individual. 
Within recent years deodorants, antiperspirants, and deo- 
dorant soaps increased sales to a level of $150,000,000 
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a year for use by the American public. It is only in recent 
years that researchers Shelley and Hurley (5), Rothman (4) 
have gained some detailed evidence of how body odors are 
formed. The evidence generally indicates that much of the 
odor is caused by the action of bacteria on secretions from 
the skin’s glands. Since perspiring is a biological function 
it was reasoned from previous work in the field by Hag- 
gard, Strauss, and Greenberg (2), Bouman and Lentzer (1), 
and Kinnard and Riemer(3) that the introduction of galvan- 
ism galvanization would reduce the sweat glands thereby 
allowing less perspiration to flow. 

The purpose of this study was to determine if galvanism 
would inhibit the sweat glands to a measurable extent in the 
axillary area and thus prevent excessive perspiration and 
body odor. 


PROCEDURES 


The subjects participating in this investigation were 
24 male individuals on the staff at the Veterans Adminis- 
tration Hospital, Bedford, Massachusetts. The subjects 
were divided into three groups by age. The subjects in 
group I were 20-30 years of age; group II, 30-40 years of 
age; and group III, 40-50 years of age. 

Each individual followed the same course of measuring, 
treatment, and measuring. For the measuring the patient 
was cleansed under both axillary areas with alcohol and 
pre-weighted filter papers were placed into the axilla to 
collect the perspiration flow. 

Following 10 minutes in an Electric Cabinet Bath at a 
temperature of 110 degrees F. the subject was brought out 
and the filter paper was removed and placed back into its 
container and sealed. The container was again weighed 
and the difference computed on an Ohaus Triple Beam 
Scale in grams. This procedure was repeated for ten 
times. 

For the treatment phase the subject was placed supine 
on a plinth with a 20" x 20" pad under his back which was 
used as a dispersive electrode connected to the negative 
terminal of the galvanic generator. A bifurcated electrode 
from the positive terminal was placed into two pads 12" x 
15" x 3" that had been soaked in a 1% saline solution and 
a pad was placed under each axilla. The patient was then 
given ten milliamperes of galvanic current for twenty 
minutes. A total of ten treatments were administered in 
this manner. 

The last measuring procedure was conducted in the 
same manner as the first measuring procedure. 

All the subjects were requested to follow a normal diet 
and not to take any excessive amount of liquid, i.e., not to 
exceed 16 ounces of liquid beyond their normal intake; not 
to use any deodorants or antiperspirants; and to take 3 
ounces of water prior to entering the Electric Cabinet Bath 
in both testing phases. 


RESULTS AND CONCLUSIONS 


Within the limitations of this study, the following con- 
clusions are made: 


1. Analysis of the data indicated that the partici- 
pating individuals showed there was statistically a sig- 
nificant difference between pre-measurement and post- 
measurement perspiration following the treatment. 


2. No physical side effects, such as a rash or pain, 





were experienced from the use of the galvanic treat- 
ment. 


The data were also examined with respect to several 
problems secondary to the main study. Results of the sta- 
tistical analysis of the data seem to justify the following 
conclusions: 


1. There were no statistically significant differ- 
ences in regard to age and weight throughout the study. 


2. There were statistically significant differences 
in the final results in regard to perspiration in the 
axillae of the individual. It was found that of those who 
were right handed, the perspiration under that axilla 
was greater than under the opposite axilla. No conclu- 
sion could be drawn in regards to the left handed sub- 
jects as there were not enough candidates to justify a 
conclusion. 
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The response of the mammary gland of the suckling 
ovariectomized hooded Norway rat to various mammogens 
either alone or in combination was investigated. It was 
thought that the results would aid in understanding the 
routes of action by which certain mammogens act. The 
response of the mammary glands was determined by a 
technique developed to measure the areas of these glands. 
Adrenocorticotropic hormone (ACTH) either alone or in 
combination with 1.0 ug. of estrogen did not increase 
mammary area. Two ug. of estrogen stimulated greater 
mammary growth than 1.0 wg. of estrogen but 4.0 and 
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8.0 ug. were not superior to 2.0 ug. of estrogen. Growth 
hormone or lactogen plus 1.0 wg. of estrogen stimulated 
growth similar to 2.0 wg. of estrogen. Increasing the dose 
of either growth hormone, lactogen or estrogen resulted 

in no further stimulation than that induced by 2.0 ug. of 
estrogen alone. Growth hormone was not effective as a 
gland growth stimulant in combination with lactogen and 
estrogen. Estrogen plus progesterone (1:4000) produced 
greater growth than other hormone combinations used. 
Anterior pituitaries from estrogen injected rats did not 
stimulate greater mammary growth than those from un- 
treated rats when given with 1.0 wg. of estrogen; however, 
they were superior when injected without estrogen. Bovine 
anterior pituitary powder given in combination with 1.0 yg. 
of estrogen induced mammary growth equal to that of the 
2.0 ug. dose; however, higher doses of estrogen and the 
powder did not stimulate additional growth. 

The accumulated data implicated both anterior pituitary 
mammogens and estrogens as limiting factors for mam- 
mary growth. It was known that the mammary gland was 
not responsive to estrogen stimulation in the absence of 
pituitary mammogens. AS mammogens became available, 
the influence of estrogen was evoked. Until the mammo- 
gens were in adequate supply, the mammary gland could 
not fully respond to estrogen. Therefore, in the normal 
animal it appears that the pituitary indirectly controls the 
mammary gland by way of the ovary and directly with its 
mammogen(s) secretion. The gonadotropins control the 
ovarian steroids. The ovarian steroids influence the mam- 
mary gland directly and indirectly by stimulating the se- 
cretion and release of anterior pituitary mammogens. 
When these mammogens are released, they act in concert 
on the mammary gland with the steroids which brought 
about their secretion and release. 
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The oxygen consumption of heart, liver and muscle 
homogenates from 5° and 30° acclimated goldfish was 
measured at various intermediate temperatures by means 
of standard Warburg technique with glucose+succinate as 
the substrate. No significant difference in oxygen con- 
sumption per gram tissue was found with liver or heart. 
The muscle of the 5° acclimated goldfish showed a sig- 
nificantly higher oxygen consumption than did the muscle 
of the 30° acclimated fish. 

The ratio of liver weight to body weight of the 5° ac- 
climated fish was significantly higher than that of the 30° 
acclimated fish. 

No difference in water content of livers from tempera- 
ture acclimated fish was found. Protein and lipid content 
per gram liver was significantly higher in the 30° ac- 
climated fish than in the 5 acclimated fish. Thus oxygen 
consumption per milligram protein was slightly higher in 
the liver of 5° acclimated goldfish than in 30° acclimated 





fish. Hence dry or wet weight of tissue is not a com- 
pletely satisfactory index of activity of liver of tempera- 
ture acclimated goldfish. 

No significant difference in oxygen consumption per 
gram tissue of liver from 5° and 30° acclimated fish was 
found when octanoic acid was the substrate. Greater ac- 
tivity per milligram protein of liver from 5° acclimated 
fish indicated that there may be a faster rate of turnover 
of fats in the liver of 5° acclimated fish. 

Assays of the following enzymes in liver homogenates 
of the 5° and 30° acclimated goldfish at several tempera- 
tures revealed no significant differences in activity per 
gram tissue between the two groups of fish: succinic de- 
hydrogenase, cytochrome c oxidase, DPNH-cytochrome c 
reductase, TPNH-cytochrome c reductase and lactic de- 
hydrogenase. Malic dehydrogenase of liver of 30° ac- 
climated fish was significantly more active per gram 
tissue at 15° and 20° than that of 5° acclimated fish. 
Lactic dehydrogenase per milligram protein of the liver 
of 5° acclimated fish was found to be 60 per cent more 
active than that of liver of 30° acclimated fish. Unlike 
rat livers, fish livers do not contain a huge excess of 
cytochrome c oxidase. The ratio of DPNH-cytochrome c 
reductase activity to TPNH-cytochrome c reductase ac- 
tivity of the liver homogenate was similar to that reported 
in rat liver homogenate. Differences in enzymes of the 
electron transport system are not responsible for the 
slight difference in oxygen consumption between the livers 
of the two groups of fish. 

Activity per milligram protein of glucose-6-PO, dehy- 
drogenase was significantly greater in the liver of the 
30° acclimated fish than in the liver of the 5° acclimated 
fish. No difference in the activity of the 6- PO, -gluconic 
dehydrogenase was found. Hence the hexose monophos- 
phate shunt is considered to be less active in the livers of 
5° acclimated fish than in livers of 30° acclimated fish. 
The activity of these enzymes in fish liver was much lower 
than that reported in rat liver. 

No significant difference in the ability to oxidize pyru- 
vate or in the activities of succinic dehydrogenase or cyto- 
chrome c oxidase was found in muscle of the 5° and 30° 
acclimated fish. Thus the increase in oxygen consumption 
by the muscle of 5° acclimated fish is considered to be a 
result of differences in a pathway other than the electron 
transport system. The ratio of cytochrome c oxidase to 
succinic dehydrogenase activity in fish muscle was com- 
parable to that reported in rat muscle. 
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TISSUE ANAPHYLAXIS 
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Christen Balling Nielsen, Ph.D. 
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In order to clarify some of the problems concerning 
the mechanism of histamine release from tissues by 
immunological reactants it is necessary to know what 
proportion of the total tissue histamine is released im- 
munologically, the kinetics governing release by specific 
and non-specific agents, and whether other substances are 
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concomitantly liberated. The solution of these problems 
could be significantly facilitated if the antibody concentra- 
tion on the tissue could be brought under experimental 
control. 

The studies showed that the I**'-labeled y-globulin 
fraction of rabbit antiovalbumin could be adsorbed to 
guinea pig ileum from saline solutions, that the relation- 
ships between the bulk-phase and tissue concentrations 
conformed to a Langmuirian isotherm, and that the inten- 
sity of physiological response was a function of the amount 
of antibody bound to the tissue at 27°C. 

The energetics of the binding of antibodies to strips of 
normal guinea pig ileum were studied by the methods of 
classical kinetics and thermodynamics, using the magni- 
tude of the Schultz-Dale response as a measure of the 
amount of antibody bound to the tissue. 

The effect of temperature on the velocity of adsorption 
was estimated by incubating muscles at 20°, 27°, and 37° 
at an antiovalbumin concentration of 0.036 mg/ml. The 
specific velocity constants, 0.016, 0.021, and 0.144 min™ 
showed that the activation energy was not uniform in that 
temperature range. The sudden increase in the apparent 
entropy from 10 to 112 EU was considered to be attribut- 
able to a change in the state of activation of the tissue sur- 
face rather than to antibody denaturation. 

The effect of temperature on the uptake of antibody at 
equilibrium was measured by incubating muscle strips 
for 60 minutes in various concentrations of antibody. The 
relationship in each case was sigmoidal with respect to 
concentration. All curves tended to coincide at common 
coordinates of maximal concentration and reaction but 
diverged in a manner such that the positions of the mid- 
points shifted toward lower values of concentration as the 
temperature was increased. The equilibrium constants 
were found to be: 13.29, 20.57, and 40.37 x 10° at 20°, 27° 
and 37°C. A plot of the logarithms of these constants 
against 1/T was linear. The AH of the reaction was found 
to be 12 Kcal and the entropy was shown to be 60 cal/ 
degree-mole. 

The relationship between antigen concentration and the 
response of maximally sensitized muscles was found to be 
exponential. Subsequent challenge with constant maximal 
antigen concentrations gave a curve inversely related to 
the original, suggesting that the strength of reaction of the 
muscle was related to the stoichiometry of the immuno- 
logical reactants. These results indicated that the total 
amount of physiologically active material in the muscle 
might be constant and that the liberation of this quantity 
might be fractionated into several responses depending 
upon the concentration of antigen used for challenge. 

The kinetics of histamine release by specific immuno- 
logical agents and by ammonia has been studied on normal, 
actively immunized, and in vitro sensitized strips of guinea 
pig ileum. 

By the technique of in vitro passive sensitization it was 
possible to sensitize and desensitize a muscle strip to the 
same concentration of antiovalbumin. The diminution of 
the Schultz-Dale reaction after 5 successive cycles of 
sensitization and challenge followed first order kinetics 
which appeared to depend numerically upon the proportion 
of specific antibody in the total y-globulin preparation. 

The reduction of the Schultz-Dale response by pre- 
treating actively sensitized strips with ammonium chlo- 
ride, or by treating normal tissues with this agent before 
in vitro sensitization, was shown to depend upon the dura- 
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tion of exposure to this agent and upon the pH of the me- 
dium. The latter finding suggested that the inhibiting 
action of ammonium chloride depended upon the proportion 
of free base available. As the pH was raised the velocity 
of the inhibitory effect was increased almost 600-fold. 

The phenomenon appeared to be not influenced by tempera- 
ture in the range 27° - 37°C. Since the exposure of a 
tissue to ammonia for 40 seconds liberates only a small 
fraction of the releasable histamine, the severe reduction 
in Schultz-Dale reaction exhibited after this treatment 
cannot be attributed to the reduction of tissue histamine 
content, but must be due to some other effect of ammonia 
on the process of histamine liberation by antigens. 

The time-course of the release of active materials 
from actively or in vitro passively sensitized tissues, as 
estimated by bioassay, appeared to follow the outcome of 
the competitive kinetics of release and destruction. The 
total amounts produced on challenge of actively immunized 
strips was significantly greater than that observed in the 
passively sensitized ones, but this difference may have 
been due to the lower antibody content achieved by in vitro 
sensitization. Following a characteristic peak and valley 
in the time-course of the release, the output again in- 
creased and, in some cases, surpassed that achieved in 
the initial stages. The upturn was absent when histamine 
was estimated chemically, suggesting that different ma- 
terial was being elaborated. 

When the reaction was carried out in the presence of 
the histaminase inhibitor, semicarbazide, the biphasic 
time-course disappeared. Samples removed from the 
reaction bath after challenge lost potency on standing at 
room temperature for 150 minutes. Since standard solu- 
tions do not lose potency under these conditions, it is 
likely that a soluble enzyme is released by the tissue. 
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NERVOUS CONTROL OF 
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The non-striated muscle fibers of the nictitating mem- 
brane respond to a single volley of nerve impulses from 
the cervical sympathetic trunk with a characteristically 
slow, small, prolonged twitch. On repetitive nerve stimu- 
lation, the tension developed per volley sums smoothly 
with the preceding twitches; tension development is 
strongly dependent on the frequency of nerve stimulation. 
The nictitating membrane also responds to nerve stimula- 
tion by generating a complex series of negative potentials 
as recorded externally. These potentials consist of an 
initial complex of two waves, which precede the tension 
development, followed by slow rhythmical oscillations. 
With repetitive stimulation, the action potentials overlap 
and sum algebraically. The time course and intensity of 
the tension development do not follow the over-all elec- 
trical activity. 

The nictitating membrane has both an adrenergic and 
a cholinergic nerve supply; both serve to retract the 
membrane. Independent acetylcholine and noradrenaline 
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receptors have been demonstrated on the muscle cells by 
various people and both receptors are utilized by the 
nervous system. The first wave in the electrogram is 
generated by nerve fibers which have a higher average 
threshold than the nerve fibers which generate the second 
wave and, consequently, there must be two different groups 
of nerve fibers in the innervation. The first wave in the 
electrical recordings is potentiated by eserine and antago- 
nized by atropine and hyoscine. The second wave is antag- 
onized by dibenzylene and 933F. Thus the electrical ac- 
tivity of the nictitating membrane is correlated with the 
concept of a double innervation, adrenergic and cholinergic, 
of the smooth muscle cells. 

In order to explain the behavior of the nictitating mem- 
brane as a motor-unit system at low frequencies of nerve 
stimulation and as a functional syncytium at high frequen- 
cies of stimulation, it is postulated that the physiological 
control of the nictitating membrane is mostly by means of 
a multiple innervation of the smooth muscle cells. But the 
diffusion of transmitter substance towards neighboring 
cells in quantities sufficient to excite is indicated at fre- 
quencies of nerve discharge above 4 cps. 

The Burn-Rand hypothesis of a cholinergic innervation 
of an adrenergic store is eliminated as a mechanism re- 
sponsible for generating the first and second wave in the 
electrogram. Contrary to their model, the cholinergic 
response (the first wave) is not maximal when the adrener- 
gic response (the second wave) is maximal and the second 
wave is not potentiated by eserine at the same time as or 
before the first wave is potentiated. 

The sparseness of the smooth muscle cells, their small 
size, and the tough connective tissue and cartilage which 
surrounds them prevented any penetrations into the cells 
with microelectrodes although floating and rigid mountings 
were used and chymotrypsin and collagenase were applied. 
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Information is transmitted from the central nervous 
system to the skeletal muscle cell surface by way of the 
motor nerves. The present experiments were performed 
to determine what changes in the muscle membrane are 
necessary to bring about contraction and to determine how 
the relation between membrane changes and contraction is 
affected by alterations in the external environment. Chemi- 
cal inhibitors of muscular contraction were used in order 
to shed light on the mechanisms of muscular inhibition 
produced by nervous stimulation and by drugs. 

Conventional technics for intracellular electrical stim- 
ulation, intracellular potential recording, and measurement 
of tension responses were utilized to determine the rela- 
tion between membrane potential, transmembrane current, 








and contraction in single muscle fibers from the contractor 
epimeralis muscle of the crayfish. 

Tension responses were first recorded when the cell 
was depolarized to about -60 mV. Contractile tension in- 
creased rapidly for small increases in depolarization 
above the threshold. The tension threshold was below the 
threshold for the production of active responses of the 
membrane. Below maximum depolarization the tension 
response increased with time for a constant depolarization. 
The rate of increase in tension was proportional to the 
magnitude of the maintained depolarization. Contractile 
tension following active responses of the cell membrane 
was proportional to the height and duration of the active 
responses. 

Displacing the membrane potential either by current or 
by bathing the muscle in potassium-rich or potassium- 
deficient solutions did not change the relation between 
membrane potential and contraction. Transmembrane and 
internal current were only effective in producing tension 
to the extent that they decreased the potential difference 
across the cell membrane. Inhibition of the electrically 
induced contraction by gamma aminobutyric acid can be 
explained solely on the basis of the decrease in membrane 
resistance produced by this compound. Manganese ‘un- 
coupled’ the relation between membrane potential and con- 
traction without diminishing the ‘excitability’ of the mem- 
brane. Concentrations of Ca between 1/10 and 2X normal 
did not affect the relation between membrane potential and 
contraction. Higher concentrations of Ca ‘uncoupled’ the 
relation between depolarization and contraction and also 
decreased the ‘excitability’ of the membrane. 

The results were found to be consistent with the hy- 
pothesis, previously suggested for vertebrate skeletal 
muscle, that a decrease of the potential across the cell 
membrane causes the release of an activator substance 
from the cell membrane which diffuses to the active sites 
on the myofilaments and initiates or facilitates the reac- 
tions leading to contraction. In addition, the results sug- 
gest that the rate of activator release is related to the 
membrane potential and that the activator is continuously 
released as long as the depolarization is maintained (at 
least up to 20 seconds). 

The results illustrate four separate mechanisms for 
the chemical inhibition of directly stimulated muscle: 

1) A substance may decrease the membrane resistance. 

2) A substance may ‘uncouple’ the relation between mem- 
brane potential and contraction. 3) A substance may de- 
crease the ‘excitability’ of the muscle fiber membrane. 

4) A substance may hyperpolarize the cell membrane. 
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The ability to regenerate shell in order to replace 
damaged shell is a recognized characteristic of Mollusca. 
This regeneration is particularly rapid in terrestrial snails 
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such as Triodopsis albolabris. The repair of a shell de- 
fect is accomplished by 1) the secretion of an organic 
matrix, and 2) the deposition of calcium carbonate crystals 
in this matrix. This investigation endeavors to explain the 
details of shell deposition by relating the process to si- 
multaneous histological and histochemical changes within 
the mantle. 

A break was made in the shell of the snail, and the se- 
quence of shell regeneration was noted both in shell re- 
placed directly into the break, and on coverslip fragments 
introduced between the mantle and the shell. It was ob- 
served that regeneration occurred more rapidly on cover- 
slip fragments. The per cent calcium in original and 
regenerated shell samples was determined by a syringe- 
manometer method, which measured the carbon dioxide 
evolved from shell treated with acid. In general, regener- 
ated shell contained more calcium than original shell, but 
a variation of per cent calcium in regenerated shell was 
noted during the first ten days of regeneration. Early re- 
generated shell contained less calcium than original shell, 
whereas later regenerated shell contained more calcium 
than the original shell. This variation was correlated to 
the time of matrix formation and to the period of calcifi- 
cation. 

Portions of mantle and of digestive gland were removed 
at various time intervals during regeneration and prepared 
for observation by standard histological and histochemical 
techniques. At the same time that the organic matrix ap- 
peared over the area of exposed mantle, the glycogen con- 
centration, the ribonucleic acid content, and the content of 
alkaline phosphatase increased in the mantle. The glyco- 
gen would serve as a source of carbohydrate for the poly- 
saccharides of the matrix, as well as an energy source for 
the secretory activities of the mantle. The sources of this 
glycogen were the glycogen cells of the outer subepithelial 
region of the mantle, and the glycogen cells of the inner 
subepithelial region which moved toward the outer region. 
The increase in the ribonucleic acid and the alkaline phos- 
phatase content of the same cells of the outer mantle sug- 
gested that these cells were associated with the elaboration 
of the protein portion of the matrix. As these epithelial 
cells of the outer mantle surface increased their secretory 
activity, they became more elongated and increased their 
concentration of mitochondria. 

The immediate source of calcium for the calcification 
phase of shell regeneration was the ameboid calcium cells 
of the subepithelial regions of the mantle. That calcium 
cells play a role in moving calcium toward the outer sur- 
face of the mantle was suggested by a comparison of the 
ratio of calcium cells in the inner subepithelial region to 
the outer subepithelial region as regeneration progressed. 
These cells moved the calcium toward the outer epithelial 
surface, but the actual deposition of calcium was by the 
epithelial cells. The secondary sources of calcium were 
the calcium spherules of the lime cells of the digestive 
gland. These spherules increased in calcium during ma- 
trix deposition, and then decreased in calcium during the 
deposition of calcium in the matrix. The initial increase 
in calcium in these spherules may have denoted a mobili- 
zation and storage of calcium from areas of the intact 
shell. Amebocytes transported the calcium from the di- 
gestive gland to the mantle where the outer epithelial cells 
probably moved the calcium to the matrix in ionic form. 

The morphological and chemical changes in the mantle 
of a snail regenerating shell were not localized. There- 








fore, the stimulus for regeneration was general and caused 
the entire mantle to increase deposition. 
Microfilm $2.75; Xerox $5.20. 103 pages. 


FACTORS AFFECTING THE RENAL EXCRETION 
OF ORGANIC BASES 


(Order No. 61-5022) 


Lou Ann Pilkington, Ph.D. 
The University of Oklahoma, 1961 


Major Professor: M. Jack Keyl 


The renal excretion of two organic bases, mecamyl- 
amine (Inversine®), a secondary amine and ganglionic 
blocking drug, and mepiperphenidol (Darstine ®), a quarter- 
nary ammonium compound and peripheral cholinergic 
blocking drug were studied in the dog. 

The excretion of mecamylamine has been shown to be 
influenced primarily by the pH of the urine. This evidence 
suggested the possibility that the tubular excretion of 
mecamylamine could be in part by the exchange mecha- 
nism which transports potassium. To test this hypothesis, 
the excretion of mecamylamine, potassium and sodium was 
studied following the acute administration of both mecamyl 
amine and potassium chloride. Urinary pH changes were 
accomplished by systemic acidosis or alkalosis. 

The renal tubular excretion of Darstine has been shown 
to be by an active transport system, and to be influenced 
by potassium chloride administration. It was, therefore, 
of interest to investigate the excretion of this quarternary 
ammonium compound under the experimental procedures 
used for investigating the excretion of the secondary amine. 

The classical clearance technique and the technique of 
localization of tubular activity by stop-flow analysis were 
used for the excretion studies in the intact animal. The 
accumulation of the compounds in rat kidney slices was 
used to evaluate the renal tubular excretion in vitro. 

The findings in this work are: - 

1. Potassium chloride loading inhibits the tubular 
secretion of mecamylamine and Darstine in the intact ani- 
mal. There was evidence that Darstine inhibits the tubular 
secretion of potassium. The inhibition of the compounds 
by potassium is discussed in relation to the mutual secre- 
tion of the organic and inorganic cations via the tubular 
exchange system. 

2. Mecamylamine and Darstine accumulate within the 
rat kidney slice from the medium. The accumulation of 
these compounds in the slice is inhibited by 2, 4-dinitro- 
phenol (DNP). These results are discussed in relation to 
evidence for active tubular transport of the organic bases. 

3. The tubular secretion of mecamylamine occurs by 
non-ionic diffusion as well as by active transport. The 
tubular reabsorption of mecamylamine occurs by non- 
ionic diffusion, with no evidence of active transport. 

4. Darstine excretion occurs by filtration and tubular 
secretion, as other workers had shown. No evidence for 
Darstine reabsorption was noted. 

9. As judged by stop-flow studies, the tubular secre- 
tion of both mecamylamine and Darstine occurs within the 
proximal segment of the nephron. 

6. The tubular reabsorption of mecamylamine after 
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alkalinization of the urine occurs in the distal segment of 
the nephron. 

The results of this work are interpreted as evidence 
that a) the tubular secretion of mecamylamine and Darstine 
occurs in part by the transport system which involves in- 
organic cation exchange, and b) the tubular secretion of 
mecamylamine occurs in part by the organic base mecha- 
nism which transports Darstine. 

Microfilm $2.75; Xerox $5.40. 109 pages. 
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Muscular dystrophy is recognized as a primary de- 
generative disease of muscle. It is reasonable that, in 
parallel with the atrophy, alterations in the energetics of 
contraction may also occur. The possibility of abnormali- 
ties in glycogen utilization and/or phosphorylase activation 
was examined, by studying the glycogen mobilizing, phos- 
phorylase system during tetanic contraction in both geneti- 
cally dystrophic and normal littermate control mouse an- 
terior tibial muscles. 

A quick-freeze technique was employed in investigating 
the phosphorylase content of contralateral resting and 
stimulated muscles. Tetanizing stimulation of constant 
frequency, intensity, and pulse duration was delivered for 
either 3, 1, 3, 5, 8, or 15 seconds to one of the contra- 
lateral muscles. The other muscle served as a resting 
control. At the end of the stimulation period, both muscles 
were frozen simultaneously by rapid immersion in -160° C 
isopentane. 

The phosphorylase a and t (a + b) activities were 
determined for both resting and stimulated muscles. Phos- 
phorylase a is the physiologically active form of the en- 
zyme. Measurement of phosphorylase a activity was 
based on the ability of an aliquot of the muscle extract to 
convert glucose-1-PO, into glycogen in the absence of 
added AMP. The ability of a second aliquot to convert 
glucose-1-PO, into glycogen in the presence of AMP 
yielded a measure of the phosphorylase t (a + b) activity. 
Activity ratios, a/t x 100, for resting muscles, had an 
average range of 19.4-22.8% in the dystrophics, and 20.5- 
23.2% in the controls. The stimulated muscles had higher 
activity ratios than contralateral resting muscles, with the 
increase being statistically significant after 2, 1 and 15 
seconds of stimulation in the dystrophics; significant in- 
creases were noted in normal muscles only after 3 and 15 
seconds. In normal muscles, longer durations of stimula- 
tion yielded progressively greater increases in phosphoryl- 
ase activity; in dystrophic muscle an erratic (oscillatory) 
activation was noted. The a/t increases were greater in 
the dystrophics with the shorter periods of stimulation; 
greater increases occurred in the controls with the more 
prolonged stimulation. 





Phosphorylase a activities of normal, control muscles 
underwent a progressive increase with lengthening stimu- 
lation periods; dystrophic muscles showed a somewhat 
erratic relaticnship to stimulation, especially at the lower 
levels. Phosphorylase t activity was not affected by stim- 
ulation in either dystrophic or control muscles. 

Both the phosphorylase a and t content of resting, 
myopathic muscle are reduced, relative to normal muscle, 
to a degree such that the a/t ratio remains unchanged. 
This finding indicates a reduced glycogenolytic potential 
in dystrophic muscle. 

Sex had no discernible influence upon the phosphorylase 
t activity of normal and dystrophic muscle. However, a 
significant decrease in phosphorylase t occurred in dys- 
trophic muscles as the animal’s age increased from 60 to 
115 days; no significant changes were found in equivalent 
control muscles. The progressive nature of the disease 
was reaffirmed by the observed decrement in phosphoryl- 
ase content of dystrophic muscie. 

Control and dystrophic muscles revealed significant 
differences when their mechanical abilities were com- 
pared, without regard to their weight differences. When 
corrected for muscle weight, the difference between con- 
trol and dystrophic was not as obvious. 

In summary, dystrophic muscles do show an abnormal 
phosphorylase activation with muscle contraction. More- 
over, their total glycogenolytic potential, on the basis of 
measured phosphorylase t activity, is reduced. Abnormal 
glycogen mobilization and energetics probably exist during 
the contraction of dystrophic muscle. In addition, an aber- 
ration may be present in the phosphorylase activating sys- 
tem. Microfilm $2.75; Xerox $7.00. 150 pages. 


THE EFFECTS OF MICROWAVE IRRADIATION 
ON SPERMATOGENESIS AND 
ON ACCESSORY SEX ORGANS IN 
THE MALE ALBINO RAT 


(Order No. 61-4056) 


John Arlen Thomas, Ph.D. 
State University of Iowa, 1961 


Chairman: Associate Professor J. D. Thomson 


Scrotal irradiations of similar intratesticular tempera- 
ture and duration generally caused greater testicular dam- 
age in animals exposed to 12.25 cm. microwaves than in 
infrared-exposed animals. Exposure to microwaves at 
intratesticular temperatures of 35 and 36°C. exhibited 
more injurious lesions to germinal epithelium than infra- 
red-exposed animals at the same temperatures. Intra- 
testicular temperature elevations at 37, 38, and 39°C. pro- 
duced correspondingly greater lesions. Maximum damage 
to spermatogenic elements occurred two days post-irradi- 
ation. Interstitial cells were more heat resistant than 
germinal epithelium. Fructose content of anterior prostate 
and cell heights of seminal vesicles were used as indices 
of androgenic activity of the gonads. Fructose content of 
the anterior prostate was relatively uninfluenced. Seminal 
vesicle cell heights exhibited maximum regression on the 
fourth day following scrotal exposure. No important mor- 
phological changes in epididymal sperm were noted. 

Microfilm $2.75; Xerox $5.40. 107 pages. 
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STUDIES ON CARDIAC OUTPUT 
IN THE CHICKEN 


(Order No. 61-4222) 


James Alan Vogel, Ph.D. 
Rutgers University, 1961 


Major Professor: Paul D. Sturkie 


A study of cardiac output of the adult chicken was made 
using the dye-dilution technique. Dye, either T-1824 or 
Cardio-green, was injected into or near the right atrium 
via a cannula inserted through a cannulated carotid artery 
by means of a fraction collector and analyzed for dye con- 
centration. In later studies a desitometer was used. Car- 
diac output was calculated by semi-logarithmic extrapola- 
tion of the dilution curve in the usual manner. Total 
peripherai resistance was calculated and expressed in ar- 
bitrary TPR units. 

The cardiac output of the mature chicken was found to 
be similar to other animals of about the same size. Values 
for birds held in a uniform environment were: male, 340 
ml/min and 143 ml/min/kg; female, 308 ml/min and 173 
ml/min/kg. The difference on a body weight basis was 
statistically significant. There was no difference between 
sexes in peripheral resistance on a bird basis but the male 
had a significantly higher value on a body weight basis. As 
shown before, blood pressure is higher in the male while 
heart rate is higher in the female. Thus, the sex differ- 
ence is apparent in all major parameters of the bird’s cir- 
culatory system. It is apparent that the male has a higher 
pressure because of its higher peripheral resistance while 
the lower resistance in the female permits a greater flow 
of blood in that sex. 

Previous work has implicated estrogen and the gonado- 
trophins as playing a role in the establishment of the sex 
difference in blood pressure. In this work diethylstilbes- 
trol was found to depress TPR and blood pressure in the 
male and capon while showing a variable tendency to raise 
cardiac output. It would appear that estrogen has a direct 
or indirect dilatory action on the peripheral blood vessels 
which could be acting either on the vessel wall or on the 
pituitary or higher nervous centers to alter vasomotor 
tone. These studies were confounded by marked changes 
in plasma viscosity and circulation time produced by in- 
creased plasma proteins and lipids. Other studies using a 
gonadotrophin-suppressing drug (2-amino, 5-nitrothiazole) 
have shown some tendency, at least in the male, for this 
drug to depress pressure and resistance, further impli- 
cating the pituitary hormones. 

Previous work has shown that the chicken exhibits a 
seasonal rise of blood pressure in the winter and a fall in 
the summer. Such studies were extended to cardiac output 
and peripheral resistance. Cardiac outputs were measured 
in February and then again in August. There was a slight 
fall in blood pressure, a greater fall in cardiac output and 
a rise in resistance in the summer as compared to the 
winter. These studies were extended to experiments com- 
paring birds held at the winter outdoor temperature (mean 
of 30°F), and controlled temperatures of 70°F and 95°F. 
Blood pressure was found to decrease with increasing tem- 
perature, cardiac output and stroke volume fell while 
peripheral resistance rose. Magnitude of difference was 
greatest between the 70° and 95° groups inallcases. Blood 
volume, plasma volume and heatocrit were all lower under 
the 95°F conditions when compared to standard values for 
room temperature. 





Cardiac output and related parameters were also stud- 
ied in relation to the nutritional status of the chicken. 
When males were starved for eight days, heart rate and 
blood pressure fell in close relation to the fall in body 
weight. With a 31% drop in body weight, systolic pressure 
dropped from 180 to 95 mm Hg and heart rate from 290 to 
130. Cardiac output and stroke volume fell approximately 
50% by the end of the period. Peripheral resistance rose 
30 to 50%. 

The results of feeding a high protein and fat diet on 
cardiovascular parameters were inconclusive. 

Microfilm $2.75; Xerox $5.80. 120 pages. 


STUDIES ON RETICULO-ENDOTHELIAL 
FUNCTION IN CHRONICALLY IRRADIATED MICE 


(Order No. 61-4398) 


Harry Everett Walburg, Junior, Ph.D. 
University of Illinois, 1961 


The effect of chronic x-radiation on reticulo-endothelial 
function was investigated to study further the possible role 
of failure of the mechanisms of natural immunity in radia- 
tion death. This study of phagocytosis and intracellular 
digestion of bacteria by mouse Kupffer cells is divided into 
four segments. They are as follows: 1) The use of bac- 
teria labeled with radioisotopes; 2) the development of 
perfusion and tissue culture technics as in vitro analytical 
tools; 3) the use of organ bacterial counts; and 4) the ef- 
fect of chronic radiation. 

Bacteria labeled with I’** and P*’ were not an effective 
tool for the study of RES function. This was due partly to 
an inability to obtain labeling sufficient for use in the in 
vivo experiments. The major difficulty with the radioiso- 
topic technics was that they did not reveal some aspects of 
the defect in the Kupffer cells caused by chronic x-irradi- 
ation. 

Perfusion and tissue culture technics showed some 
promise but technical difficulties prevented full develop- 
ment as a method of analysis of the RES function. 

The results of organ bacterial studies showed a steady 
decline in liver bacterial levels after injection with Pseu- 
domonas aeruginosa. The results of this study show that 
there is an inhibitory effect of x-radiation on the bacteri- 
cidal activity of murine Kupffer cells. The x-radiation was 
administered in doses of 50 r every 48 hr, and mice were 
injected with 10° P. aeruginosa 48 hr after having received 
500, 1000, and 1500 r accumulated dose. With one excep- 
tion, none of the irradiated groups had more liver bacteria 
than the control mean plus three standard errors at 0.5, 

4, 8, and 12 hr after injection. At 24 hr after injection, 
however, all irradiated groups had some individuals with 
elevated levels of bacteria. The proportion of such indi- 
viduals increased as the accumulated dose increased. At 
1500 r, at which dosage there was still very little mortal- 
ity, and 1650 r, all 24 hr values were elevated. A few mice 
which had received 1650 r were maintained for 11 days 
without any further irradiation. At this time, only half of 
the 24 hr values were elevated, indicating some recovery. 
It was also noted that three of four mice which had received 
1650 r accumulated dose of x-radiation followed by 10° 

P. aeruginosa survived until killed five days after injec- 
tion. Microfilm $2.75; Xerox $4.20. 79 pages. 
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STATE CONSTITUTIONAL REVISION 
IN THE SOUTH: TWO CASE STUDIES. 


(Order No. 61-4232) 


Tip Henry Allen, Jr., Ph.D. 
University of Alabama, 1961 


During the last fifty years, there has been a consider- 
able volume of writing on the theory of state constitutional 
revision. This study examines certain aspects of this 
theory in the light of recent constitutional revision in two 
states--Tennessee and Georgia. 

In the first chapter the literature on constitutional re- 
vision is surveyed. The material examined ranges from 
standard works on constitutional reform to political sci- 
ence texts. A group of twenty hypotheses which are derived 
from the theory is stated at the conclusion of the initial 
chapter. These hypotheses deal with four general areas: 
(1) the case for constitutional revision, (2) the revision 
process, (3) obstacles to constitutional revision, and 
(4) techniques for overcoming obstacles to revision. 

The second chapter of the manuscript is a case study of 
the 1953 revision in Tennessee. This revision was accom- 
plished through a limited constitutional convention. 

Constitutional revision was effected in Georgia in 1945 
through use of the constitutional commission approach. 
The commission was headed by Governor Ellis Arnall and 
staffed largely with active officeholders. Chapter II] is a 
case study of the Georgia revision. 

In both the Tennessee and Georgia studies special at- 
tention is given to certain subjects. These subjects include 
the characteristics of the personnel of the revision agen- 
cies, the divisions within the revision agencies, the oper- 
ations of pressure groups, the campaign for revision, the 
obstacles to revision, and the degree of reform achieved. 

The final chapter examines the twenty hypotheses, de- 
rived earlier from the general theory, in the light of the 
findings on the Tennessee and Georgia revisions. The anal- 
ysis of the hypotheses through two detailed studies does 
three things: (1) It lends evidence in support of certain of 
the hypotheses which could be tested by the studies; (2) it 
raises questions concerning the actual validity of other hy- 
potheses which were applicable but none the less not sup- 
ported by the developments in the revisions examined; and 
(3) it casts doubts on the way in which most generalizations 
in the theory relating to constitutional conventions and con- 
stitutional commissions are stated, since they fail to rec- 
ognize the possibility of a convention being limited in ju- 
risdiction and a commission being highly political in 
composition. 

Also in the final chapter some additional hypotheses 
are suggested for inclusion in the general theory cn con- 
stitutional revision. These hypotheses are drawn from the 
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case studies made in Georgia and Tennessee. Conse- 
quently, they may need further testing in other circum- 
stances before they can be recognized as a valid part of 
theory. Nevertheless, there are at least two good reasons 
for adding them to the list of hypotheses now current. In 
the first place, there is a need for recognition of the inap- 
plicability of much basic theory when it is considered in 
situations similar to those that occurred in Tennessee and 
Georgia. Second, certain developments which are covered 
in the theory appeared in the case studies. 

The essence of the additional hypotheses can be stated 
as follows: (1) Many of the generalizations which are made 
concerning the unlimited constitutional convention are not 
applicable to the limited constitutional convention; (2) many 
of the generalizations which are made concerning a con- 
stitutional commission composed largely of experts are not 
applicable to a commission consisting primarily of poli- 
ticians; (3) a variation in attitude toward constitutional 
change exists among members of revision agencies on the 
basis of urban and rural background, experience in public 
office, and age; and (4) state constitutional revision can be 
achieved through a concerted citizen effort even in the ab- 
sence of strong support from the state’s political leader- 
ship. Microfilm $5.85; Xerox $20.75. 459 pages. 


THE POLITICS OF SLUM CLEARANCE, 
A STUDY OF URBAN RENEWAL 
IN NEWARK, NEW JERSEY. 


(Order No. 61-3442) 


Harold Kaplan, Ph.D. 
Columbia University, 1961 


This essay attempts to describe the policy-making 
processes of a local redevelopment agency during the first 
decade of its participation in the federally aided urban re- 
newal program. It examines how this agency--the Newark 
Housing Authority--reached the major decisions on its 
nine slum clearance projects initiated between 1949 and 
1960. It also examines the goals, strategies, and resources 
of local groups and officials interested in these projects, 
and describes how NHA went about securing the necessary 
support for its policies from this “urban renewal public.” 
In this way the author hopes to identify the political pre- 
conditions of rapid social change, or the kind of politics 
that underlies Newark’s impressive achievements in slum 
clearance. 

The story of urban renewal politics in Newark is one of 
a free wheeling, autonomous city agency that has secured 
almost exclusive control over local clearance policy and 
has successfully insulated its decision-making procedures 
from the “interference” of local interests or officials. The 
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Housing Authority’s clearance policy is the product of prag- CONFLICT OF EXPECTATIONS AND ROLES 
matic adjustments in the goals of the professional housing IN “POLICY SCIENCE” BEHAVIOR. 
officials to meet the demands of non-local redevelopers and : 

the federal Urban Renewal Administration. NHA can obtain (Order No. Mic 61-2709) 
perfunctory and expeditious approval of its plans from the Simon Daniel Perry, Ph.D. 
local renewal public, without having to alter the substance Michigan State University, 1961 
of those plans and without having to share its decision- 
making with local actors. Major Professor: Ralph M. Goldman 

NHA secured this permissive environment, where re- 
development proposals are approved as a matter of routine, The policy science approach is an attempt to bring sci- 
through a series of political settlements with the major ence and policy closer together in order to improve the 
blocs in the urban renewal public. These blocs include: flow of rational decisions. Like any other science its aim 
the politicos, the realtors, the corporation executives, the is to develop empirically derived knowledge which, if chan- 
city planners, and the Negro leaders. In each case the nelled to policy makers, would help them shape the future 
political settlement served to neutralize a source of poten- closer to their desires. 
tial opposition to NHA, by narrowing the area of disagree- A major contention of this study is that the development 
ment between NHA and the bloc involved, by establishing of a policy science depends, in a large measure, upon the 
certain expectations about mutual non-interference, and by correlation of its growth with other strategic elements in 
creating a network of non-public negotiations for the peace- society. If the rate of attempted growth outruns the growth 
ful resolution of future differences. While NHA had to make | of strong sustaining elements within the social structure, 
concessions to the various blocs in securing these stable its development is likely to be retarded. Science has nor- 
arrangements, the concessions were not along substantive mative and instrumental orientations which facilitate high 
policy lines, but were, in fact, designed to protect NHA’s development of empirical knowledge along all fronts of sci- 
autonomy in this realm. ence. If, however, these orientations are not shared by 

The possibility that organized, mass responses and individuals other than scientists, then the development and 
political pressure by those directly and adversely affected utilization of scientific knowledge are likely to be impeded. 
by clearance projects may snap this network of non-public This stems from the fact that development and application 
agreements is seen as a significant threat to the system. of knowledge take place, to a large extent, in an organiza- 
Of particular importance here is the opposition of site res- tional context where value frameworks often collide. Inter- 
idents. Even more significant are the concerns engendered acting members of organizations important to consider 
by a rapid influx of Negroes into the city, the breakdown of when viewing the prospects of developing a policy science 
residential segregation, and the perceived relationship of are administrators, scientists, scientist-administrators, 
these trends to NHA’s policies. and political leaders. 

This study, then, traces Newark’s success in urban re- A look at the interaction system among these actors 
newal, in large part, to the successful accommodations of suggests that there might often be a lack of consensus among 
a politically alert city agency to its local political environ- them on goals and role expectations related to research. 
ment. But this city’s extensive activity in slum clearance For example, administrators and political leaders may 
can also be seen as the policy output of a certain type of have different sets of expectancies for the scientists of or- 
political system--the urban renewal power structure in ganizations than the expectancies held by scientists them- 
Newark. An attempt is made to categorize this structure selves. This possible conflict of roles between the sup- 
and subsume it under a more general rubric. Exactly what pliers and consumers of social science knowledge has been 
kind of system is this and what are the preconditions for its ignored by advocates of a policy science. 
emergence ? Since neither the pluralist nor elitist models In order to account empirically for this possible lack of 
apply, the author seeks other, more specific variables by consensus, the study focused on the role expectations and 
which this type of structure may be characterized and by goals of scientists, scientist-administrators, and adminis- 
which other structures in more or less successful situations | trators of the Department of Mental Health of Michigan. 
may be distinguished from it. In conclusion the author The political leaders were selected from the Legislature 
points out some methodological shortcomings of many “com-]| of the same state. The findings are based on interviews 
munity power structure” studies and of the “single issue” with 21 scientists, 13 scientist-administrators, 8 adminis- 
case study, as they are suggested by the Newark experience.| trators, and 22 political leaders. The interviews consisted 

Microfilm $5.75; Xerox $20.30. 450 pages. largely of open-ended questions. 

While the data is not from a statistically defensible 
population it does provide evidence that raises some doubts 
that a policy science, as envisioned by many contemporary 
thinkers, could be developed at the present time. 

The data suggest that there is considerable conflict 
among these four sets of role definers over the role per- 
formances expected of social scientists of public organiza- 
tions. Approximately 70 per cent of the political leaders 
do not even consider social sciences scientific. The goal 
of scientists is devoted primarily to discovery of new knowl- 
edge. They appear to care more for the “scientific game 
itself” including its rules of evidence than for the “uses to 
which discoveries can be put.” The study indicates that 
social scientists generally expect to do long-range research 
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of an explanatory nature while political leaders and, to a 
lesser extent, administrators expect social scientists to 
conduct research that is of immediate or practical rele- 
vance. Social scientists also give wide support to basic or 
fundamental research whereas administrators and political 
leaders expect social scientists to devote considerable time 
to applied research. 

Without minimizing the importance of applied research, 
it is noted that it has been largely the work of the pure 
scientist which has laid much of the groundwork for prog- 
ress in practical applications. However, political leaders 
and administrators, according to this study, are not sym- 
pathetic to the idea that pure research is the fountain 
“from which flow the ‘highly visible technologies’ of ap- 
plied research.” 

Microfilm $3.95; Xerox $13.95. 308 pages. 


THE NATIONAL PARTY SYSTEM 
IN CANADA, 1945-1960. 


(Order No. 61-4104) 


Lois Evelyn Torrence, Ph.D. 
The American University, 1961 


Identification and analysis of the characteristics of the 
party system in Canada during the period 1945 to 1960 is 
the objective of this study. The emphasis is on the oper- 
ation of the party system at the national level and on the 
functions and structure of the national Liberal and Pro- 
gressive Conservative parties. Party policies as such are 
not included. The primary sources were official govern- 
ment publications, especially those of the Chief Electoral 
Office, party publications and records, and personal inter- 
views with party spokesmen in Parliament and with offi- 
cials of party organizations. 

Five parties entered candidates in each of the five elec- 
tions between 1945 and 1958. Only the Liberal and Pro- 
gressive Conservative parties contested the elections ona 
truly national scale. The Social Credit Association and the 
Cooperative Commonwealth Federation were able to win 
only minor support outside the Western provinces. The 
Labor Progressive (Communist) party played no signifi- 
cant role in the party system. Independent candidates were 
not unusual, especially in Quebec. 

In a system based on the single member riding, the 
existence of several parties brought three-fold results: 

(1) multiple candidacies split the vote in such a way that 
election by plurality was not uncommon; (2) the over-all 
popular vote of the winning party was magnified with re- 
spect to the proportion of seats won in the House of Com- 
mons; and (3) the opposition was divided into two or three 
competing parties. 

Stability has characterized Canadian government. In 
the elections of 1945, 1949 and 1953, the Liberal party won 
a majority of the seats in the House of Commons without 
securing a majority of the popular vote. In the 1957 elec- 
tion, the popular vote was more nearly reflected in the 
distribution of seats among the parties and no one party 
held a majority in the House. The Progressive Conserva- 
tives formed the government and within less than a year 
called another election, this time winning an overwhelming 
majority of the seats and a majority of the popular vote. 





With the exception of 1957, Quebec reinforced the winning 
side with a sizable bloc of seats. The vote of the West 
tended to divide the opposition. 

The national parties were not simply federations of the 
respective provincial parties. Other than the national con- 
ventions, the so-called representative bodies of the party 
organizations were, in fact, small delegated bodies domi- 
nated by the respective parliamentary leaders. The tech- 
niques of control differed. The most interesting aspect of 
national party organization in the period since 1945 was the 
Cabinet control over organization within the Liberal party. 
This ad hoc system of organizational control undermined 
not only the formal national organization but also the theo- 
retical responsibilities of the local riding organization, 
especially with respect to nominations. 

The basis of suffrage was broad and the conduct of elec- 
tions under the direction of the central Chief Electoral Of- 
fice afforded adequate protection of the ballot, except in 
some sections of Quebec. In the area of control of election 
expenditures, no effective legislation existed. 

The two primary characteristics of the party system 
from 1945 to 1960 were: (1) a government formed by a 
single party, typically holding a strong majority, and 
(2) a weak opposition composed of two or more parties. 
The Canadian party system since 1945 appropriately may 
be called a single majority-plural minority party system. 
An extraordinarily strong majority party with a weak and 
divided opposition is not the usual multi-party pattern. 
Federalism, responsible government, and a dual culture 
combined to produce a distinctly Canadian variation of the 
usual party systems. 

Microfilm $7.15; Xerox $25.45. 561 pages. 
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UNITED STATES POLICY ON 
MANIFESTATIONS OF ANTI-COLONIALISM 
IN THE UNITED NATIONS 


(Order No. 61-3791) 


Mohinder Singh Bedi, Ph.D. 
University of Southern California, 1961 


Chairman: Professor Berkes 


The purpose of this dissertation is to study United 
States policy in the colonial debate in the United Nations. 
American statements and voting were studied in the con- 
text of the four main themes comprising manifestations of 
anti-colonialism: (1) anti-colonial demands for the inde- 
pendence of all dependent territories, (2) the drive for eco- 
nomic and racial equality, (3) the attempt to gain a con- 
tractual obligation for the protection and advancement of 
human rights, and (4) the search for equality of status as 
reflected in the anti-colonial efforts to gain control of the 
United Nations Organization in matters concerned with 
Chapters XI and XII of the United Nations Charter. 

The investigation of the American response revealed 
four postures adopted to meet anti-colonial assaults upon 
the status quo. (1) Vigorous Negativism. The United States 
has been actively opposed to anti-colonial initiatives for the 
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grant of independence to such North African territories as 
Tunisia, Morocco, and Algeria. The United States has led 
the opposition to the establishment of SUNFED, and it has 
resisted the insertion of the economic factor in such mat- 
ters as self-determination. (2) Passive Resistance. The 
United States felt compelled on some occasions to oppose 
only the supposed excesses in anti-colonial proposals, be- 
cause it basically sympathized with the objectives and con- 
cerns of the anti-colonial powers. Such a policy was evi- 
denced in the debates on apartheid, the Treatment of Indians 
in South Africa, and racial discrimination in South West 
Africa, among others. (3) Total Neutrality. On at least 
three occasions—the early debates on Indonesia, Cyprus, 
and West Irian—the United States attempted to remain 
strictly neutral. (4) Active Support of the Anti-colonial 
Powers. On three occasions the United States actively 
supported the anti-colonial powers: namely, in the debates 
on the second Dutch military offensive in Indonesia; the 
British, French, and Israeli invasion of Egypt in 1956; and 
the Security Council debate on the Sharpeville incident and 
apartheid in 1960. It was only under conditions of a *cri- 
sis” that the United States was able to join the anti-colonial 
camp. 

The strategy invoked by American delegates when op- 
posing anti-colonial initiatives looking to the attainment of 
ends to which the United States often has voiced its funda- 
mental sympathy has been to emphasize the procedural 
and legal aspects of colonial questions at the expense of 
the moral and political factors. In emphasizing the means 
rather than the ends involved in these matters, the United 
States’ behavior has closely paralleled India’s behavior in 
the Great Power rivalry. It was also found that, in the 
Great Power rivalry, the United States rather inconsist- 
ently violates the procedural and legal considerations that 
it urges on the anti-colonials in the colonial debate. 

The United States has been unable to exercise leader- 
ship in the colonial debate due to two pressing considera- 
tions. The security interest occasioned by the Soviet mil- 
itary threat has forced compromises on the untrammeled 
pursuit of moral principle. Also, the United States fears 
that indiscriminate encouragement of the anti-colonials 
might lead to chaos in backward areas and make them vul- 
nerable to Soviet exploitation. It was concluded that the 
United States might have to develop a concerted response 
to the increasingly mature development of the anti-colonial 
case in the United Nations, particularly since the Soviet 
Union has recently shown an increasing interest in step- 
ping up its economic and political penetration in the under- 
developed and anti-colonial countries. 

Microfilm $3.65; Xerox $12.85. 282 pages. 
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Chairman: Edward H. Buehrig 


This dissertation grew out of interest in the Caribbean 
Organization, an international agency which comes into 
formal existence in 1961, representing a transformation 





of the present Caribbean Commission. The new Organi- 
zation is unique in that it will be composed of seven mem- 
bers (the former British, American, and Dutch dependen- 
cies in the Caribbean, plus France, acting for its three 
Caribbean departments), not one of which, except France, 
is a fully sovereign nation. From its beginning in 1942 the 
authorities responsible for the affairs of the Caribbean 
Commission have pioneered unusual techniques of interna- 
tional cooperation. Part I of the dissertation is therefore 
devoted to a history of international organization in the 
Caribbean, with emphasis on the unique aspects of the Com- 
mission concept. Part II continues with a survey of factors 
prompting the current change of structure, as well as a 
study of the actual changes. 

Research for the dissertation was done in Washington, 
at the Library of Congress and the Department of State, 
and in Puerto Rico, at the new headquarters of the Com- 
mission Secretariat. Much of the material in Part II is 
based on personal interviews. 

Before World War II both Great Britain and the United 
States were shocked by the appalling social and economic 
conditions in their Caribbean dependencies. Both countries 
undertook remedial measures, but the onset of the war 
heightened the problems to crisis proportions. In 1942 the 
two countries were moved to create the Anglo-American 
Caribbean Commission. This was the first time that two 
metropolitan powers had agreed to base economic and 
social policies with respect to their dependencies upon 
joint collaboration. Another precedent was set in 1944 by 
the convening of a West Indian Conference, at which dele- 
gates from colonies were encouraged to discuss problems 
and make recommendations to the governing powers. In 
1946 France and the Netherlands agreed to join in the cre- 
ation of a four-power Commission. Since 1946 the Com- 
mission has stimulated cooperative efforts to improve 
social and economic conditions in many ways. West Indian 
Conference sessions were convened on a regular basis. 

A Commission Secretariat in Trinidad coordinated programs 
and served asaclearing house forinformation. Attendance 
at West Indian Conference sessions, as well as employment 
by the Secretariat, gave West Indian native leaders valuable 
training in public affairs. 

The principal factor making the change to Caribbean 
Organization necessary was the increasing measure of au- 
tonomy secured by Puerto Rico, the British islands, and the 
Dutch territories. At a Special Session of the West Indian 
Conference in 1959 delegates drafted the charter for the 
new Organization. The governing Council will represent 
the local governments of the region. 

Puerto Rico’s interest in the transformation and her 
generosity toward the new Organization stems from great 
pride in her semi-independent Commonwealth status. The 
Netherlands areas were also very eager for the change, 
for somewhat the same reasons. The British territories 
were less enthusiastic; their pleas of poverty nearly stifled 
plans for the Organization. Dislike for the Commission on 
the part of Dr. Eric Williams, Prime Minister of Trinidad, 
forced the Secretariat to relocate in Puerto Rico. 

Unlike the nations of Africa and Asia, the Caribbean 
countries have seemed willing to stop short of sovereign 
independence. This is due perhaps to lack of a tradition 
of native leadership in the West Indies. Expressive of the 
fact that these countries still look to outside powers for 
assistance and protection, governments of the area are 
now seeking to erect a Colombo-type Caribbean Plan, for 
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economic development, to be administered by their new 
Caribbean Organization. 
Microfilm $5.20; Xerox $18.45. 406 pages. 


THE LIMIT OF TERRITORIAL WATERS 
IN INTERNATIONAL LAW 


(Order No. 61-4537) 


Hasjim Djalal, Ph.D. 
University of Virginia, 1961 


The rule of international law with regard to the limit 
of territorial waters is not uniform. This study indicates 
that, at least within the last three centuries, this limit has 
differed from one State to another, from one period to an- 
other, and even from one area within a State to another. 
The reason for this diversity is the differences in purpose 
for which the territorial waters are claimed and the dif- 
ferences in the position and interests of States. At least 
four purposes can be identified: (1) for fisheries; (2) for 
neutrality or security; (3) for customs, financial, and san- 
itary controls; and (4) for civil and criminal jurisdictions. 
Since these four purposes are essentially different in na- 
ture, the limit of territorial waters for each purpose is 
also essentially different. 

Many efforts have been made to codify the limit of ier- 
ritorial waters in international law. The assumption is 
that such codification will render the rule of international 
law clear, and thus help to avoid any international conflict 
which may arise. For this reason, there has been a general 
tendency to attempt to limit the territorial waters uniformly. 
The efforts of international lawyers, of private international 
organizations (such as the Institute of International Law, 
the International Law Association, and others), and public 
international organizations (such as the League of Nations 
and the United Nations), have been very important in at- 
tempting to codify the limit of territorial waters. But all 
these efforts, at least so far, seem to have been in vain. 

It seems that one of the most important reasons for 
this failure is the inability of those organizations to rec- 
ognize that the limit of territorial waters has always been 
differed for different purposes; at any rate, they minimize 
the significance of the different limits of territorial waters 
for those different purposes. 

The problem of the limit of territorial waters is com- 
plicated further by other problems such as the problem of 
continental shelf and the problem of the freedom of the 
airspace above the high seas. As far as the continental 
shelf is concerned, the recognition by the Geneva Confer- 
ence of 1958 that the coastal State exercises sovereignty 
over the continental shelf to a depth of 200 meters or, 
beyond that, to where exploitation of its natural resources 
is possible, may prove a means to extend the limit of ter- 
ritorial waters in the future. Although a “reasonable” 
extension of the limit of territorial waters is not contrary 
to international law, an excessive limit such as that ex- 
tended to the outer limit of the continental shelf may hinder 
international cooperation. 

In this study, the problem of the limit of territorial 
waters is investigated from two angles: historical and 
problematical. Historically, the concept of territorial 
waters is traced from an early period up to the Grotius- 








Selden controversy in the seventeenth century (Chapter I), 
including the controversy itself (Chapter II). The practices 
of States since the controversy are extensively investigated 
in Chapter III. Chapter IV discusses the practices of States 
in the twentieth century, including the efforts to codify the 
limit of territorial waters in international law since the 
end of the nineteenth century up to the present time. Chap- 
ter V deals with the problematical approach to the question. 
In this last chapter, the present status of territorial waters 
in international law is discussed in detail, including the 
division of the sea, the problems of measurement, the rights 
and duties which the coastal States have over territorial 
waters, and other problems relevant to the delimitation of 
the territorial waters. It also suggests some possible al- 
ternatives to the solution of the problem of the limit of 
territorial waters, deduced from the conclusion of the pre- 
vious chapters. 

Microfilm $7.00; Xerox $25.00. 551 pages. 


POLITICS OF THE VETO IN THE SECURITY 
COUNCIL OF THE UNITED NATIONS 


(Order No. 61-4321) 


Sungjook Jun, Ph.D. 
University of Illinois, 1961 


The purpose of this study has been to examine the 
political aspects of the use of the veto in the Security Coun- 
cil of the United Nations. The United Nations is today 
clearly a major instrument for fulfilling the objectives of 
the foreign policies of the member states. In the Security 
Council, not surprisingly, the great power voting right of 
the veto has been a device of political expediency. By the 
“political aspects” of the use of the veto is thus meant the 
extent and the manner to and in which the permanent mem- 
bers of the Security Council have resorted to the veto. The 
study, accordingly, examines the occasions on which use of 
veto blocked the functioning of the Security Council and 
those on which it helped to induce compromise. 

An examination is made in the study of ninety-three 
vetoes cast from the inception of the United Nations in 1946 
to June 1960. Use of the veto is examined under six cate- 
gories, reflecting the nature of the cases and the substance 
of the resolutions upon which the vetoes were invoked. 

A permanent member or members of the Security Coun- 
cil with the support of the majority can hinder any positive 
action by the Security Council merely withholding support; 
however, a member in the minority can attain the same 
objective only by resorting to the veto. The number of 
vetoes cast, therefore, cannot be the sole basis for a fair 
assessment of veto obstruction of the functioning of the 
Council. 

The use of the veto has not always been designed to ob- 
struct the functioning of the organization. The evidence 
reveals that the user has been in the minority on questions 
concerning its vital interests, the veto has been invoked to 
obstruct the operation of the organization -- and this ef- 
fectively. But in questions concerning other nations, the 
veto has generally been employed to induce compromise on 
the part of the majority. As a result, use of the veto has 
successfully encouraged various compromises on the 
question of admission of new members, the appointment of 
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the Secretary-General, and the peaceful settlement of dis- 
putes to some extent. In the field of disarmament, the veto 
has merely formalized the lack of agreement; the veto, 
however, obstructed the functioning of the Security Council 
in questions involving collective security measures. 

The use of the veto has clearly prevented any great 
power or group of powers from turning the organization 
into a vehicle exclusively of its own interests. It is, indeed, 
a means whereby international equilibrium has been 
achieved. Microfilm $3.35; Xerox $11.70. 260 pages. 


NATIONAL CLAIMS TO THE 
CONTINENTAL SHELF 


(Order No. 61-4560) 


Arthur Marion Osteen, Ph.D. 
University of Virginia, 1961 


Technological progress has in recent years made pos- 
sible the exploration of parts of the earth and its atmos- 
phere which were formerly inaccessible. And these explor- 
ations, in turn, have stimulated efforts of a different kind, 
directed toward extending law into these areas where tech- 
nology has made possible exploration and investigation. 
Thus it is that international lawyers have been recently 
concerned with the development of rules of law in regard to 
such areas as outer space, the Antarctic, the bed of the sea, 
and that portion of the bed of the sea known as the conti- 
nental shelf. 

Of these four, it is the continental shelf in regard to 
which law is at the moment most highly developed. The 
reason for this development is, quite practically, that it is 
in the continental shelf that the most immediate returns 
are to be found, and that development has been and will con- 
tinue for some time to be more advanced there than in outer 
space, Antarctica, and the remainder of the sea bed, both 
because the problems that are encountered are more easily 
overcome and because the shelf is capable at the present 
time of commerical development as the other three areas 
are not. 

It would appear that the claims of a coastal state to con- 
trol natural resources in the submerged lands off its coasts 
are valid under international law, although claims to sover- 
eignty over the shelf itself are less well established. Sup- 
port for this contention arises from several factors, from 
the number of such claims that have been made, from the 
absence of objections to all but the most extreme of these 
claims, and from the support given the claims by the 1958 
Convention on the Continental Shelf. It could not be claimed 
that law in regard to the shelf is fixed. The 1958 Convention 
has not come into force as yet, and if it does come into 
force, it will be binding only on the states that have ratified 
it. There is, further, considerable opposition to the pro- 
visions concerning the shelf which are embodied in the 
Convention. But these objections, which come primarily 
from certain Latin American states, are that the claims 
which the Convention permits to coastal states are not ex- 
tensive enough. And these states would more than likely 
agree that at least the rights which the Convention permits 
are valid. 

It must be pointed out, finally, that the world’s most ex- 
tensive deposits of oil appear to be located in the subsoil 





of the continental shelf, and that this fact coupled with the 
all but complete lack of boundaries there is apt to lead to 
disagreement. The 1958 Convention suggests that bound- 
aries be settled by negotiation and provides rules for draw- 
ing boundaries which can be applied by a tribunal if negoti- 
ations fail. Microfilm $3.00; Xerox $10.60. 231 pages. 


JUDICIAL DELIMITATION OF THE 
TREATY-MAKING POWER OF THE 
UNITED STATES 


(Order No. 61-3785) 


Chyun Shik Park, Ph.D. 
Tulane University, 1961 


Chairman: David Russell Deener 


Under international law, the exercise of the treaty- 
making power is largely a matter to be determined by the 
individual sovereign state. The United States Constitution 
contains several provisions relating to the treaty-making 
power of the Federal Government, but these are phrased in 
general terms, and do not go into minute detail on the oper- 
ation of the treaty-making power. Elaboration and develop- 
ment of the treaty-making power has been a matter of con- 
stitutional interpretation. 

The power to make treaties is limited by principles em- 
bodied in the fundamental law, particularly separation of 
powers, checks and balances, and federalism. The role 
played by the courts in the interpretation of the treaty- 
making power has led to serious constitutional controversy 
especially in the twentieth century, based on fears that in- 
ternational agreements might disregard constitutional 
principles and override the reserved powers of the states. 
However, the treaty-making power must be adequate to 
meet the increased role of the United States in its inter- 
national relations. It is the thesis here that the role of the 
courts is to achieve a balance between these two contending 
principles of constitutionalism and internationalism. 

Procedures for negotiation and ratification of treaties 
have been developed, for the most part, by the executive 
and legislative branches of the government. The courts 
have generally followed what the political branches of the 
government have done. With respect to negotiation of 
treaties, the principle of internationalism has been em- 
phasized. However, with regard to ratification, the prin- 
ciple of constitutionalism has been maintained. 

According to an overwhelming number of judicial de- 
cisions, treaties are subject to the Constitution. And in 
order to safeguard against possible abuses of the treaty- 
making power, the courts have developed some legal prin- 
ciples. In all cases of conflict between treaties and munici- 
pal laws, a treaty is considered to be the supreme law of 
the land, provided it is self-executing. Also, by declaring 
certain treaty provisions to be non-self-executing, the 
courts may, in effect, avoid legal conflict between treaties 
and the Constitution or federal statutes. In addition, while 
a treaty supersedes a prior act of Congress, an act of Con- 
gress also prevails over a prior treaty. Treaties are, 
therefore, subject to congressional action at any later time. 

In several cases, courts have held that an executive 
agreement may prevail over state laws, even if it concerns 
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a matter otherwise reserved to the states. The balance has 
been definitely in favor of the principle of internationalism. 
There are conflicting statements made in the decisions of 
the courts as to whether an executive agreement can pre- 
vail over federal statutes. However, the trends of recent 
cases suggest that an executive agreement cannot validly 
contravene the provisions of a prior federal law. As far 
as executive agreements and federal statutes are concerned 
the courts have upheld the principle of constitutionalism. 

A great majority of the courts have held that the treaty- 
making power extends to the reserved powers of the states. 
However, they have not conceded to the Federal Govern- 
ment an unlimited power to make treaties. They have rec- 
ognized the treaty-making power only so far as it is con- 
cerned with the proper subjects of negotiations among 
sovereign nations. The subjects of international concern 
-may be varied according to the changing conditions of 
world situations. Here the courts suggest a dynamic con- 
cept which permits a balancing between the needs of con- 
stitutionalism and internationalism in the modern world. 

Microfilm $4.45; Xerox $15.75. 346 pages. 


AMERICAN MILITARY FORCES ABROAD: 
A POSTWAR PATTERN IN 
INTERNATIONAL RELATIONS. 


(Order No. 61-4488) 


George Stambuk, Ph.D. 
Indiana University, 1961 


The effectiveness of the territorial state as a security 
unit in the Westphalian era produced systems of interna- 
tional law and politics and a method of study of international 
relations which were in essence elaborations of the ter- 
ritorial principle. Thus institutionalized, the sovereign 
territorial state has continued to resist attempts at limita- 
tion and redefinition of its functions and prerogatives (such 
as the attempts resulting in the League and the United Na- 
tions), even though various transterritorial factors, from 
technological to ideological, have made the usefulness of 
territoriality as the fundamental principle of world poli- 
tics increasingly doubtful. 

Today’s practice of stationing forces in allied territory 
in peacetime is evidently predicated on the recognition that 
no single state can effectively perform its security function 
by its own forces or while keeping its forces confined to its 
own territory. An analysis of the actual arrangements per- 
taining to the deployment and status of forces abroad re- 
veals several basic models. All of these, however, reveal 
the general trend away from the traditional identification 
of security, order, and jurisdiction with territorial exclu- 
siveness. 

In the case of the states in the North Atlantic area, this 
trend is quite apparent. The joint purpose of forces anda 
deliberate--if limited--effort towards their peacetime in- 
tegration produced here a rudimentary transnational com- 
mand structure and a system of jurisdiction in military 
matters which substitutes certain quasi-federal criteria 
for the traditional principles of separation of jurisdiction 
ratione loci and ratione personae. In short, there is a tend- 
ency towards a system under which local and alien forces 
may become indistinguishable from each other with regard 
to their purpose, deployment, and legal status. 











This hypothetical end-product, however, is far from 
being achieved. For one thing, certain traditional miscon- 
ceptions of the requirements of sovereignty and of the 
nature of territoriality persist in the public mind and pre- 
vent significant progress in developing a workable collec- 
tive decision-making machinery. Secondly, integration 
limited to the military is inherently inadequate, for a joint 
military structure with no joint policy to go with it is nei- 
ther conducive to the best economy of forces nor to a sense 
of community among the participating nations. Thirdly, the 
actual operations under the new systems of concurrent 
jurisdiction and integrated headquarters frequently deviate 
from their theoretical models, generally in favor of the 
larger members of the alliance, thus, in fact, stimulating 
anti-integrative nationalistic sentiments. Since all this 
hinders the effective joint performance of the fundamental 
task which the governments of the member states already 
know they are unable to perform separately, the next pre- 
requisite for the survival of the states of the Western al- 
liance system is to strip the state as an institution of its 
obsolete absolutist pretensions. Arrangements pertaining 
to the joint use of bases and deployment of military forces 
may have served as a first stop-gap measure when the 
governments concerned suddenly became aware of a novel 
situation. But the system is unpromising without a broader, 
that is, a political foundation and without a more deter- 
mined effort in developing appropriate techniques for gen- 
uinely collective decision-making. 

Microfilm $4.20; Xerox $14.85. 328 pages. 


THE PROBLEM OF TRAINING AMERICANS 
FOR SERVICE ABROAD IN U. S. GOVERNMENT 
TECHNICAL COOPERATION PROGRAMS 


(Order No. 61-4166) 


Clarence Egbert Thurber, Ph.D. 
Stanford University, 1961 


1. Statement of the Problem. The problem is to deter- 
mine the nature of the training needed by United States 
technical cooperation personnel to improve their contribu- 
tion to the development of underdeveloped countries. Be- 
cause it is assumed that U. S. technical and professional 
skills are generally adequate, the need for training in the 
non-technical aspects of technical cooperation is the cen- 
tral focus of the study. 

2. Procedure. A number of factors are examined that 
differentiate service abroad from service at home. These 
factors are: 1) the special nature of the policy objectives 
of the Mutual Security Program, under which technical co- 
operation is subsumed; 2) the interactive administrative 
system in which the U. S. consultant works, involving both 
the International Cooperation Administration (ICA), and the 
government of the host country; 3) the cultural environ- 
ments of underdeveloped countries, which lead to problems 
of adjustment, and to discontinuities in communication and 
social interaction between Americans and the host culture; 
4) the distinctive professional roles in which the U. S. con- 
sultants are cast abroad; and 5) the relationship of training 
to personality traits deemed desirable for effective over- 
seas service. 
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To determine the government’s perception of the prob- 
lem and its response, a number of training programs are 
examined, These include short-course orientation programs 
given in the United States and abroad; the ICA Overseas 
Intern Program; the Institute on ICA Development Program- 
ming of Johns Hopkins University; and ICA programs for 
Language and Area Training, including training on Africa 
given at Boston University. 

Sources of information include 185 interviews with U. S. 
technical consultants, other Americans, and foreign govern- 
ment personnel in a number of Southern Asian and Middle 
Eastern countries, and in Washington, D. C.; observation 
of training programs; and government training and other 
documents. Data were collected primarily between 1956 
and 1958. 

3. Results. U.S. technical consultants require novel 
combinations of skills and knowledge. These are technical 
or professional expertise, shaped to the special needs of 
the host culture; an expert knowledge of the processes and 
methods of “development”; skill in the methods of cultural 
analysis; and fluency in the vernacular languages of non- 
English speaking areas. These are the areas in which 
training can make its special contribution. The American 
system of education does not ordinarily provide for such 
combinations of skills and knowledge, a fact that has major 
future educational implications. 

The study provided no evidence that personality attri- 
butes are subject to manipulation through relatively short 
training courses. Recruitment and selection processes, 
and more fully developed career structures need to be de- 
signed to attract persons with the desired qualities. 

4. Conclusions. The government has been slow to rec- 
ognize the large dimensions of the training problem. Pres- 
ent training efforts, taken together, are insufficient. Rec- 
ommendations are made for the improvement of training, 
including the establishment of 1) Basic Training of six 
months duration for all new personnel; 2) Senior Officer 
Training; 3) Centers in Universities for training and re- 
search on problems of overseas development, and technical 
cooperation, in a number of substantive fields; 4) spe- 
cial training for wives and mature children; and 5) im- 
proved training for the analysis of cultures and for the 
advancement of skills in vernacular languages. 

A major program of research is recommended to pro- 
vide new concepts and materials for a strengthened train- 
ing effort. Microfilm $5.10; Xerox $18.00. 400 pages. 


THE UNITED STATES CONGRESS AND INDIA: 
A STUDY IN THE CONGRESSIONAL 
ATTITUDES TOWARDS INDIA. 


(Order No. 61-3726) 


Pramod Vyas, Ph.D. 
The American University, 1961 


The relations between any two countries cannot always 
be accurately measured solely in terms of the relations 
between the respective executive branches. As Congress 
is the central and predominant power in the American 
governmental system, the assessment of relations between 
the Ministry of External Affairs in New Delhi and the De- 
partment of State in Washington must be supplemented by 





an analysis of the attitudes and consensus of the Congress 
of the United States if the complex forces behind the United 
States policy toward India are to be understood. It is be- 
cause of this vital role of Congress in the formulation of 
American foreign policy that the author has elected to ex- 
amine in detail the attitudes of Congress towards India. 

The author adopted the method of analyzing various 
statements and remarks made during the floor debates and 
during various hearings by members of the Congress and 
relating them to events taking place either in the United 
States and India or in the world at large. The major sources 
used included: (1) Congressional records; (2) hearings be- 
fore the various committees; (3) studies prepared for the 
Congressional Committees; and (4) several unpublished 
documents and the interviews which the author had with 
many individuals including members of Congress. 

Between the year 1947 when India achieved independence 
and the year 1960 when the second session of the 86th Con- 
gress ended, the Congress of the United States underwent 
a gradual change in its attitude towards India. This atti- 
tude ranged from one of indifference to one of realization 
that India was the pivotal country in Asia and that the 
future of all Asia and the free world depended on the suc- 
cess or failure of India’s experiment in improving the lot 
of her people through democratic means. 

In the first few years after independence India’s inflex- 
ible position on the Korean war, the Japanese Peace Treaty, 
and the recognition of Communist China created in the Con- 
gress a feeling that the American position in world affairs 
did not receive India’s support and therefore it would not 
be in the national interest of the United States to extend 
aid to India. From the 84th Congress on, however, there 
were periods of growing awareness in a larger portion of 
Congress that a part of American interest had to be sub- 
ordinated to support assistance to India as the major inde- 
pendent and democratic nation of Asia. Although there was 
no basic change in the foreign policy of India during this 
period, the incursions of Communist China into the Indian 
borders were looked upon by Congress as heralding a 
period of heightened tensions between the two countries. 
Therefore, in the cold war conflict in Asia, Congress came 
to assume that India could be increasingly relied upon to 
challenge the spread of Communism into the uncommitted 
nations. For these reasons Congress believed that India 
would eventually become a staunch ally. 

It can be concluded, therefore, that contrary to the pop- 
ular view that Congress has often taken an obstructive at- 
titude towards foreign affairs in general and towards for- 
eign aid programs in particular, the attitude of the Congress 
towards India has been one of increasing understanding and 
sympathy. Microfilm $2.90; Xerox $10.15. 221 pages. 
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THE ROLE OF THE PROVINCIAL 
GOVERNOR IN THAILAND 


(Order No. 61-4467) 


Arsa Meksawan, Ph.D. 
Indiana University, 1961 


Chairman: William J. Siffin 


For 675 years (1257-1932) Thailand was governed by 
an absolute monarchy. During this long period of time, 
there developed deeply rooted traditions, customs, an ide- 
ology, and a philosophy which came to comprise integral 
values of the Thai people, and which, in many ways, are 
unique and in sharp contrast with those of Western soci- 
eties. They include the tradition of bureaucratic predom- 
inance and a sense of respect for and acceptance of the 
superiority of governmental bureaucrats on the part of the 
general public, which long ago gave rise to a traditional 
desire of the Thai people to become government officials. 

Within this ancient and highly centralized hierarchical 
administrative system, one of the most important and 
powerful offices is undoubtedly that of the provincial gov- 
ernor. The importance of this official can conveniently be 
characterized by his traditional title of “Chow-muang,” 
meaning “king of the province.” Under the absolute mon- 
archical rule, the governor actually ruled rather than ad- 
ministered. The popular image of the governor as a little 
king still continues although the old title has long been 
abolished and replaced by the new term of “Poo Warajakarn 








Changwad,” which simply means “the governor of the 
province.” 

The year 1932 brought about profound changes in the 
government of Thailand; the absolutism of the monarch 
was destroyed; and the parliamentary system of govern- 
ment was introduced, whereby the power of the king was 
reduced to that of a constitutional monarch, whose conse- 
quences greatly affected the office of governor. The new 
government, according to its conception of democratic 
ideals, introduced a national policy of decentralization to 
be put into practice in Thai society. The provincial gov- 
ernor was regarded as holding a major responsibility for 
helping to fulfill this aim. 

Decentralization is a Western concept and is essentially 
inconsistent with long established theory and concepts of 
Thai government and bureaucracy. Conflict between the 
new national policy and the old Thai traditions has there- 
fore been inevitable, and it has been reflected in the role 
of the governor and the implementation of his role. 

This study presents a description of the evolution of 
the system of provincial administration in Thailand from 
Kmer times to the present, and an examination and anal- 
ysis of the role of the governor in his day-to-day adminis- 
tration of the province. It focuses upon the extent to which 
the actual role of this powerful government official, who 
inherited the deeply rooted traditional background of the 
absolute and autocratic bureaucracy, has been changed and 
modified by the policy of the Constitutional government, 
which came to power by Revolution in 1932. 

It also examines the manner in which national policy 
concerning political and administrative decentralization, 
which is the avowed aim of the Thai government under the 
present regime, is affected by the powers, functions, and 





traditions of the provincial governor and his office. A con- 
sequence of this will reveal factors illustrative of prob- 
lems underlying the attempted implantation and inculca- 
tion of democracy in Thailand. 

Microfilm $5.05; Xerox $17.80. 395 pages. 


MANAGEMENT SURVEYS IN THE 
DEPARTMENT OF THE ARMY 


(Order No. 61-3721) 


Boulton Bainbridge Miller, Ph.D. 
The American University, 1961 


This dissertation is concerned with the use made of 
management surveys and studies as techniques for evalu- 
ating Army administration within the framework of the De- 
partment of Defense. For the purposes of this research, 

a management survey is considered to be an examination 
of an organization, agency, function, or procedure by a 
team of individuals experienced and trained in the field of 
management and administration, with the purpose of eval- 
uating the organization or area and making recommenda- 
tions in their report which, when implemented, would bring 
about greater efficiency, effectiveness, or economy. This 
study was organized to bring out the capabilities and limi- 
tations of management surveys, to draw conclusions upon 
which to base recommendations which, when implemented, 
would contribute toward improving the state-of-the-art. 
Other areas of interest to the study were the motivations 
for the conduct of the surveys, the organizational and su- 
pervisory structures, the variety of examples of surveys 
found during the research, and survey implementation. 

A closely associated problem area was the research and 
development being conducted to improve the methods and 
techniques of management surveys. 

Due to the fact that the writer, a professional Army 
Officer, was assigned to the Weapons Systems Evaluation 
Group, Office of the Secretary of Defense, during the re- 
search for this study, this combination of circumstances 
facilitated access to official records, reports, and files 
used in the research. It was also possible to interview 
numerous individuals professionally experienced with and 
in most cases actually supervising or conducting manage- 
ment surveys. 

As the research progressed, it became obvious to the 
writer that the Army was making wide use of the manage- 
ment survey techniques. Early recognition of the inexact- 
ness with which the nomenclature pertaining to manage- 
ment surveys was used within the Army made it possible 
to include examples of surveys which would otherwise have 
been excluded. This survey nomenclature is no longer 
meaningful in the Army. 

It was concluded that the maximum application for 
management survey and study techniques using present 
methods has been reached in view of the size and complex- 
ity of an agency as large as an Army technical service. 
Neither did these methods provide evaluation of an agency 
using Automatic Data Processing Systems. 

Neither dollar savings nor the number of recommenda- 
tions placed ineffect was concluded to offer a reliable eval- 
uation of the techniques used to conduct a survey or to 
evaluate its implementation. 
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There was a decided lack of any research and develop- 
ment program within the Army to improve methods, tech- 
niques, nomenclature, or organizational structures for the 
evaluation of Army administration. 

In comparison with the evaluation of weapons systems, 
Operations Research was not being used as a tool to as- 
sist in the evaluation of Army administration. 

The establishment of a centralized Army General Staff 
office of responsibility for the evaluation and improve- 
ment of Army administration was recommended. 

A new concept of evaluation of Army administration 
was recommended to utilize the appraisal of sub-areas of 
the agency or organization with a redefined meaning for 
the term management survey to be in all-inclusive evalu- 
ation of an organization, agency, function, or procedure. 

Although a draft of this dissertation was cleared by the 
Department of Defense from a security standpoint, this 
does not imply any indorsement of factual accuracy or 
opinion. Microfilm $2.95; Xerox $10.35. 228 pages. 


DIRECTED CHANGE AND CULTURE ADHESION: 
A STUDY OF FUNCTIONAL INTEGRATION IN 
THE POLICE ADMINISTRATION OF JAPAN, 


(Order No. 61-3823) 


Edward Avin Petty, D.P.A. 
University of Southern California, 1961 


Chairman: Professor Gable 


The purpose of this study is to analyze directed social 
change in Japan under the special conditions of a military 
occupation and the process of cultural adhesion which 
made it possible for the Japanese to markedly modify as- 
pects of the new system after the occupation had ended. 
The specific subject of the study is police service and ad- 
ministration. It focuses on the efforts of the American 
occupying forces in Japan to adapt the police system of 
one culture to another culture. 

Directed change across cultural barriers in the area 
of police administration is especially difficult because the 
policeman is regarded as a preserver of traditional values. 
In Japan the prewar police system was authoritarian and 
highly centralized. The occupation endeavored to make the 
police system less authoritarian and more decentralized. 
This innovation challenged the status quo. After the oc- 
cupation, when the Japanese reverted to a condition which 
permitted freedom of choice, they accomplished a new 
synthesis out of this epoch-making clash of cultural values 
and differing police systems. An element of popular partic- 
ipation in police management which had never before ex- 
isted was retained, although not as much as the occupying 
powers attempted to introduce, and the system was again 
made more centralized at the prefectural and national 
levels, although before the occupation it had been central- 
ized entirely at the national level. 

The police system of a country is an aspect of the total 
environment and culture of its people. Culture itself is an 
expression of the attitudes, values, and behavior of the 
people and their systems, including the police system. 
Prior to the occupation the police were the direct repre- 
sentatives of the Emperor, exercising his authority from 
the top downward rather than as instruments of the people, 
deriving authority from the people and operating on their 





behalf and in their interests. For this reason it was nec- 
essary to maintain highly centralized control. 

The occupying powers were determined to bring de- 
mocracy to Japan. Radical changes in the police system 
were imperative to achieve this goal. The American tech- 
nical experts who brought about this change brought pre- 
conceived ideas to their task. Without any effort to care- 
fully study the Japanese culture and environment, they 
imposed the American model on the Japanese police 
system. It is remarkable how much did survive after the 
occupation in light of this ill-conceived approach. 

A process of cultural adhesion will occur with the in- 
troduction of each foreign innovation. The adhesive quality 
or lasting attachment of the new culture element is the key 
test of successful directed change across cultural barriers. 
Every transfer of a new technique implies change in sev- 
eral dimensions. The recipients readjust and modify 
their own heritage in this process, and it shapes and molds 
the functional integration of foreign culture elements into 
acceptable patterns. 

The selective process of culture adhesion in Japanese 
police administration was constantly and directly influ- 
enced by the exclusive-receptive set of values for police. 
The most basic theme in this complex heritage of the Jap- 
anese people was the obligation system of interpersonal 
relationships. Culture elements that tended to support 
this hierarchical pattern were readily accepted: those 
opposed to it were modified or rejected. The organiza- 
tional form of the imposed police system was rejected. 
However, Japanese social values for police administration 
were not immutable. They were susceptible to evolution- 
ary change. Progress had been toward the creation of a 
democratic police service and stable environment in which 
the values and institutions of individual freedom could be 
sustained and enhanced. 

Microfilm $4.95; Xerox $17.55. 386 pages. 


CONCEPTS OF LOCAL AUTONOMY 
IN THE PHILIPPINES 


(Order No. 61-3686) 


Alfredo B. Villanueva, Ph.D. 
University of Minnesota, 1961 


The concepts of local autonomy treated in this study 
are those of local decision-making in personnel, finance, 
organization, and function as well as citizen participation 
in community affairs through the medium of the ballot. 
These concepts have been identified by an examination of 
the autonomy measures passed by Congress, the reports 
of the Secretary of Interior to the American Governor- 
General, the proceedings of the Constitutional Convention 
in 1934-35, the Philippine Congressional Record, the news- 
papers covering the autonomy movement from Magsaysay’s 
time to the present, and the various studies and reports 
submitted by Filipino and American writers. It should be 
noted that although these ideas have been rationalized, 
they are not products of political speculation or theory. 
Rather, they are responses to the challenge of changing 
conditions, reactions against the excesses of centralism, 
proposals to strengthen local institutions, and approaches 
to the problems of central-local relations. These ideas do 
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not recognize the local governments as having inherent 
rights to manage their own affairs, but they are presented 
as defensible rationale for local democracy within the 
present Philippine constitutional system. 

From a historical perspective, some of these notions 
evolved from the philosophy of the barangay which empha- 
sized the group and made the citizens self-reliant. This 
philosophy gave way to the Spanish theory of a local body 
run by officials elected by an aristocratic class, and con- 
trolled by political and religious authorities. But although 
this theory was undemocratic, it served as a basis for 
later reform. Thus, the Malolos Constitution enfranchised 
all qualified voters to elect their officials and gave the 
barrios their first taste of democratic life. But the local 
people did not have an opportunity to practice this privilege 
because of the Philippine-American war which created 
conditions leading to centralized decision-making in the 
hands of national leaders. The American administrators 
gave more powers to provincial and municipal governments 
in the field of finance but not in personnel, and introduced 
the mayor-council form of municipal organization. They 
made no effort to democratise the barrios. 

The apologists for constitutional home-rule in 1934- 

35 agitated for greater local self-government in raising 
and spending revenues, in performing and financing func- 
tions, and in hiring and firing employees, but they took the 
barrios for granted and left city organization to congres- 





sional determination. The leaders of the autonomy move- 
ment during the Presidency of Magsaysay demanded self- 
government in the barrios, appointment of local employees 
by Governors and Mayors, election of city officials by the 
people, less central supervision in local budgeting, less 
restrictions in local taxing powers, and more local sharing 
from internal revenue collections. But it was not until 
1959 when these demands were granted by Congress and 
Malacanang. 

Although these changes are fundamental to localism, 
they are not sufficient to insure genuine local self-rule. 
In the first place, the fiscal provisions of the Local Auton- 
omy Act are weak and so local improvements must con- 
tinue to be financed largely by congressional pork-barrels. 
Secondly, the Barrio Charter Act does not take into account 
the differences between urban and rural communities with 
the result that the recipients of barrio shares from the 
real property tax include the poblaciones which, in fact, 
are the municipal governments and receive most of the 
appropriations for local improvements. Thirdly, the 
General City Law which transformed the appointive city 
governments into elective ones does not apply to all cities, 
since it exempted some cities from the scope of its appli- 
cation. Obviously, these are major limitations to the full 
operation of democracy at the grass-roots. 

Microfilm $4.25; Xerox $14.85. 329 pages. 
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SPACE PERCEPTION AND VISUALIZATION 
IN CEREBRAL DYSFUNCTION 


(Order No. 61-3790) 


Anna Jean Ayres, Ph.D. 
University of Southern California, 1961 


Chairman: Professor Michael 


The primary purpose of the study was to construct, 
standardize, and validate an instrument, appropriate for 
use with individuals exhibiting extensive brain damage re- 
sulting in perceptual and motor dysfunction—an instru- 
ment which would quantitatively measure the ability to per- 
ceive and to visualize spatial position and movement of 
concrete, inanimate objects. Secondary purposes were to 
test the following two research hypotheses, quantitatively 
stated as follows: (1) The distribution of scores on the 
Space Test of a group of brain-damaged individuals is 
bimodal, the distribution around one mode following that of 
a typical non-brain-damaged group of individuals and the 
distribution around the second mode falling considerably 
below that of the non-brain-damaged group. (2) There is 
a difference in average scores in the Space Test between 
right-handed subjects with left and right hemiparesis. 

The equipment of the Space Test consisted of pegged 
formboards utilizing an egg and a diamond shape. The 
subject was presented one formboard and two blocks, one 
of which would correctly fit the board. Items demanded 





different types of spatial ability, including perceptual speed, 
orientation, and visualization. Scoring was based on cor- 
rectness of choice and time required to choose between 

two blocks. Manual dexterity was not a variable under 
evaluation. 

Item analyses of 68 items were based on scores of 100 
brain-damaged and 100 non-brain-damaged subjects between 
the ages of 3 and 77 years. Statistical analysis indicated 
that all items discriminated significantly between the brain- 
damaged and non-brain-damaged groups. Sixty of the most 
discriminating items were retained for the final form of 
the Space Test. 

Limited normative data were obtained by administer- 
ing the final form to 15 male and 15 female non-brain- 
injured children of each year of age from 3 through 10, 
selected on the basis of parental occupation. There were 
no significant differences between male and female scores. 

Reliability of the scores of the normative population was 
computed through use of the Rulon formulae for each year 
of age. Rulon reliabilities of the adjusted scores ranged 
fram .83 to .93. The range of standard errors of meas- 
urement was 2.22 to 2.62. 

The mode of the scores of 50 brain-damaged children 
given the final form fell between one-half and one stand- 
ard deviation below the mean of the standard scores of 
the normative population. The mean standard score was 
-1.53 relative to the same normative group. Of these 
scores, 38 per cent fell above -1.00 standard deviation 
and 8 per cent fell above the mean. Sixteen per cent fell 
below -3.00 standard deviations. The data imply a gener- 
alization that there is high probability of brain injury 
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reducing spatial ability in children, but moderately low 
scores on the Space Test do not necessarily indicate brain 
damage. The Space Test is of greatest usefulness as an 
evaluator of spatial ability. For diagnosing cerebral dys- 
function, it must be used in connection with other proce- 
dures. 

The Space Test scores of 50 brain-damaged children, 
ages 3 through 9 years, formed a negatively skewed uni- 
modal distribution. The distribution of scores on a pre- 
liminary form of the test of 31 subjects brain injured as 
adults fell, roughly, into a bimodal shape. The hypothesis 
of a bimodal distribution was rejected in the case of chil- 
dren and tentatively considered tenable in the instance of 
adults. 

A statisticai analysis of the mean of the Space Test 
scores of 16 left hemiplegic and 15 right hemiplegic indi- 
viduals led to a rejection of the experimental hypothesis 
of a difference of scores between right-handed subjects 
with left and right hemiparesis. 

Microfilm $2.75; Xerox $8.60. 187 pages. 


SOCIAL DESIRABILITY AND ACQUIESCENCE 
IN RESPONSE TO PERSONALITY ITEMS 


(Order No. 61-3982) 
Carol Jean Diers, Ph.D. 
University of Washington, 1961 


Chairman: Allen L. Edwards 


The purpose of this study was to determine whether 


acquiescence, the tendency to answer True rather than 
False, is a significant source of variance in personality 
tests. Acquiescence has been defined in two ways. One 
definition states that this response set operates only when 
items are ambiguous, i.e., when the subject is in doubt as 
to the correct answer. A second definition eliminates 
variability due to item content and states that acquiescent 
tendencies are constant for a particular subject across all 
items. These two definitions were related to the social 
desirability variable, a known source of variation in per- 
sonality tests, in order to determine which definition of 
acquiescence is the most accurate. 

Ten independent 40-item scales were constructed from 
Minnesota Multiphasic Personality Inventory (MMPI) items. 
These scales were systematically varied in social desir- 
ability content and True-False keying. Items which are 
neutral in social desirability, and therefore relatively un- 
influenced by social desirability considerations, were de- 
fined as ambiguous, and it was expected that these items 
would be most affected by the tendency for subjects to 
acquiesce. Scales composed of items which are either 
socially desirable or socially undesirable were expected 
to result in scores which could be accounted for primarily 
in terms of the tendency for subjects to respond with so- 
cially desirable answers. Predictions of the direction of 
correlations between the experimental scales were made 
on the basis of the two hypotheses, the acquiescence hy- 
po’ hesis and the social desirability hypothesis. 

In all cases, False scales averaged higher than com- 
pirable True scales. These results suggested that the 





opposite of acquiescence, i.e., denial, or the tendency to 
respond False rather than True, may be a more accurate 
description of this response set in personality tests. 

Of the 35 correlations which were differentially pre- 
dicted, 21 supported the social desirability hypothesis 
and 14 supported the acquiescence hypothesis. Scales com- 
posed entirely of socially desirable items were consistent 
in supporting the social desirability hypothesis. Scales 
composed of socially undesirable items supported the social 
desirability hypothesis, but these scales also correlated 
with scales which were balanced in social desirability 
keying and with neutral scales in the direction predicted 
py the acquiescence hypothesis. Correlations with scales 
balanced in social desirability keying and correlations in- 
volving neutral scales generally supported the acquiescence 
hypothesis. 

In addition to these 10 experimental scales, 6 other 
scales were included in the study, the Marlowe-Crowne 
Social Desirability Scale (M-C SDS), the Agreement Re- 
sponse Scale (ARS), Edwards’ Social Desirability (SD) 
scale, and scales constructed from items in Leary’s Inter- 
personal Check List (ICL) which matched the above three 
scales in terms of social desirability content and keying. 

It was expected, on the basis of the social desirability hy- 
pothesis, that each scale would correlate highly with its 
counterpart. The resulting correlations were not as high 
as expected. The ARS appeared to vary primarily in terms 
of acquiescence. The M-C SDS was interpreted as func- 
tioning like an L scale rather than a social desirability 
scale. 

The correlations of the 16 scales were factor analyzed 
by the principal axes method and the first two factors 
were interpreted in terms of social desirability-social 
undesirability and denial-acquiescence, respectively. 

The greater tendency to say False rather than True 
appeared to be a relatively weak response set as compared 
to the tendency to respond in a socially desirable manner. 

Microfilm $2.75; Xerox $3.00. 58 pages. 


NOVELTY-SEEKING BEHAVIOR AS 
A FUNCTION OF MANIFEST ANXIETY 
AND PHYSIOLOGICAL AROUSAL 


(Order No. 61-4305) 


Herbert Carlton Haywood, Ph.D. 
University of Illinois, 1961 


This study examines the relationship between novelty 
seeking and the arousal produced by a message difficult 
to understand, explores the possibility of a relationship 
between novelty seeking and manifest anxiety, and con- 
siders the way any such possible relationship is affected by 
the imposition of an arousing situation. 

Twenty subjects at each of three levels of manifest 
anxiety (high, moderate, and low), as measured by Hay- 
wood’s Anxiety Questionnaire, had to choose between the 
novel and familiar members of 15 pairs of stimulus cards 
before and after an arousal message. The number of 
novel stimulus cards chosen and the time spent viewing 
these novel cards were the measures of novelty seeking. 
The level of arousal was measured physiologically by 
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means of the palmar-sweat index. A control group went 
through the same procedures except that the arousal mes- 
sage was omitted. 

The groups varying in manifest anxiety did not vary 
significantly in either measure of novelty seeking. All 
three groups exhibited a decrease in the average number 
of novel stimulus cards chosen for viewing following the 
arousal message. All three groups also exhibited a de- 
crease in the time spent viewing novel stimulus cards fol- 
lowing the arousal message but the amount of decrease 
was not significantly larger than that observed in a control 
group that merely waited 10 minutes instead of listening 
to the arousal message. Moreover, the manifest-anxiety 
scores failed to predict the magnitude of the decreases in 
novelty seeking or the increases in palmar sweating fol- 
lowing the arousal message. Correlations between indi- 
vidual differences in changes in palmar sweating and 
changes in the novelty-seeking scores were negative, as 
expected, but they did not differ significantly from zero. 

Microfilm $2.75; Xerox $3.80. 68 pages. 


THE EFFECTS OF INTER-ETHNIC 
GROUP CONTACT IN A DESEGREGATED 
HOSPITAL COMMUNITY 


(Order No. 61-3714) 


Roy Junius Jones, Ph.D. 
The American University, 1961 


The purpose of this study was to investigate the result- 
ant effects of intensive inter-ethnic group contact on ethnic 
group behavior, in a desegregated hospital community. 
Professional status and tenure were the independent vari- 
ables. Level of contact, perception of social climate re- 
garding inter-ethnic behavior and attitude were the depend- 
ent variables. The studies conducted on inter-racial 
housing projects served as major reference points for this 
study. 

The first of these studies was conducted by Deutsch and 
Collins (1951) and concerned with the effect of occupancy 
patterns on race relations. The second such study was 
conducted by Wilner, Walkley, and Cook (1955). 

The latter study was designed to investigate the relation 
between proximity, contact, and attitude in four public hous- 
ing projects, two with integrated occupancy patterns and 
two with building segregated patterns. 

These studies were designed to investigate the general 
hypothesis “that equal status contact between members of 
initially antagonistic ethnic groups leads to favorable at- 
titude change.” 

The specific hypotheses tested in the present study are 
in many respects a further test of those advanced by Wil- 
ner, Walkley and Cook. 

A twenty percent sample of the Crownsville State Hos- 
pital staff involved in patient care was randomly selected. 
These were stratified by status, position, and race. A total 
of 113 respondents were involved in this study. The data 
were collected and recorded on pre-tested interview and 
observation schedules. Six specifically trained interviewer- 
observers were used in this study. 





Results: 


(1) The data analysis resulted in the tentative accept- 
ance of the hypothesis that there exists a positive relation 
between intimacy of contact, favorableness of attitude, and 
perception of favorable social climate. A separate posi- 
tive relationship was found between contact and attitude; 
contact and perceived social climate; and social climate 
and attitude. 

(2) The second major hypothesis was that there occurs 
more intimate cross-ethnic group contact among profes- 
sional employees than among non-professional employees. 
This hypothesis was also tentatively accepted. 

(3) A corollary of the above hypothesis was that the 
professional employee would have more favorable attitudes 
than the non-professional employee. The data analysis 
resulted in the rejection of this corollary. 

(4) A second corollary predicted that the professional 
employee would perceive the social climate as more favor- 
able for close inter-ethnic association than would the non- 
professional employee. The obtained results did not sup- 
port this prediction. 

(5) An assumption was made that there existed a 
relationship between tenure and intimacy of cross-ethnic 
contact. The assumption was tested and the relationship 
was found to be questionable for this population. Two de- 
rivations were tested based on this questionable assump- 
tion. 

(6) The first derivation stated that those employees 
with longer tenure would have more favorable attitudes 
than those with shorter tenure. The data analysis did not 
support this derivation. 

(7) The second derivation predicted that those employees 
who had been exposed to the contact situation for longer 
periods of time would, when controlled for status position, 
perceive the social climate as more favorable to close 
inter-ethnic associations than those who have been exposed 
for shorter periods of time. This prediction was not con- 
firmed by the data analysis. 

The tentative results of this study were interpreted as 
supporting previous studies regarding contact and attitude. 
The apparent contradiction involving the relationship 
between tenure, professional status and the dependent vari- 
ables--contact, attitude, and social climate--was explained 

in terms of the over-all perception of a favorable social 
climate which is sanctioned by official policy. 
Microfilm $2.75; Xerox $7.20. 153 pages. 


THE EFFECT OF TEAM COMPETITION 
AND SUCCESS ON THE ADJUSTMENT 
OF GROUP MEMBERS 


(Order No. 61-4358) 


Albert Edward Myers, Ph.D. 
University of Illinois, 1961 


Sixty three-man teams comprised of 180 ROTC students 
at the University of Illinois participated in a Recreational 
Rifle Tournament. Six teams in each of five leagues en- 
gaged in a face-to-face, 25 bout, round robin tournament. 
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The winning team of each league was awarded trophies. 
Thirty other teams fired not against the performance of 
teams but for qualification against standards. These 
leagues were labeled non-competitive since the teams did 
not have an opponent. Trophies were given to all the teams 
which achieved a certain minimum performance level. 
The first two weeks in the five week study were devoted, 
in both conditions, to practice firing. 

Adjustment of each man to his group was measured by 
a five-item scale and by scores of esteem for teammates 
on semantic differential scales. Multiple choice questions 
yielded scores of extrapunitive, intrapunitive, and im- 
punitive modes of response. These measures were taken 
at every firing session. 


The following hypotheses were tested: 


1) The interpersonal perceptions and adjustment of 
individuals to their group is affected by the team’s 
success. Specifically, successful teams will be well 
adjusted and unsuccessful teams will be poorly ad- 
justed. 


Competition is a situation which, because of the in- 
creased involvement of the individuals, increases 
the effect of success on adjustment. Thus, success- 
ful competitive teams will have better adjustment 
than successful non-competitive teams. 


Unsuccessful competitive teams will have poorer 
adjustment than unsuccessful non-competitive 
teams. 


The first hypothesis was substantiated. Members of 
successful teams had significantly more favorable scores 
on measures of Esteem for Teammates and Perceived 
Acceptance. 

Hypothesis 2 was also generally supported. Members 
of successful competitive teams invariably had more fa- 
vorable adjustment scores than the successful non- 
competitive teams. 

The data were directly contrary to Hypothesis 3. The 
unsuccessful competitive teams tended to have better ad- 
justment than the unsuccessful non-competitive teams. 
The difference was significant with the change in Esteem 
for Teammates and the level of Perceived Acceptance at 
the end of the tournament. 

The competitive teams, as a result, had significantly 
more favorable interpersonal perceptions than the non- 
competitive teams. 

Two types of adveristy could be identified in the experi- 
ment. They were absences of teammates, for which teams 
were penalized, and team failure. It was found that the Ss 
in the competitive condition gave significantly more favor- 
able ratings of esteem to team members who were absent 
in the final week than the Ss in the non-competitive condi- 
tion. An examination of previous ratings of esteem showed 
that the Ss in the non-competitive condition were not given 
low esteem prior to their absence. It was concluded that 
the absent members in the non-competitive condition were 
liked less because they were absent. This was interpreted 
as indicating an intolerance to a®sences (a form of ad- 
versity) on the part of the present Ss. This intolerance 
was not found in the competitive condition. 

It was also found that the non-competitive Ss responded 
more intolerantly to team failure. The non-competitive 





Ss exhibited significantly more punitiveness towards team- 
mates than the competitive Ss. 

Thus, the non-competitive condition generated a greater 
deterioration of group feeling in adverse situations. This 
finding, plus the general tendency for the competitive Ss 
to have more favorable interpersonal perceptions, seems 
to justify the conclusion that the individuals in the com- 
petitive condition were better adjusted to their teams. 

Microfilm $2.75; Xerox $3.00. 59 pages. 


AN EXPERIMENTAL APPROACH TO THE 
CONCEPT OF EGO IDENTITY AS RELATED 
TO CHARACTER DISORDER 


(Order No. 61-3723) 


John Edward Rasmussen, Ph.D. 
The American University, 1961 


This study was designed to investigate the validity of 
certain derivatives from Erikson’s theory of psychosocial 
development and to determine the appropriateness of the 
theory for use in the systematic investigation of character 
or personality disorder. 


Method: Three groups of late adolescent, male, Navy 
recruits were used as subjects. Two of the groups were 
selected by means of peer nomination as meeting a cri- 
teria of “adequate” and “marginally adequate” psychosocial 
adjustment to training. The third group was composed of 
recruits discharged from the Navy because of character 
disorder. 

On the first day of training, each recruit in the experi- 
mental population of nineteen recruit companies was ad- 
ministered an operational measure of ego identity and an 
operational measure of self-acceptance. The peer nomi- 
nation form was administered during the fifth week of 
training, and subjects for the groups meeting the criteria 
of adequate and marginally adequate psychosocial adjust- 
ment were selected. Subjects for the character disorder 
group were selected as they were separated from service. 


Results: I Individuals who demonstrated an adequate 
psychosocial adjustment also presented evidence of a more 
satisfactory ego identity than persons who manifested evi- 
dence of character disorder. 

II Among the character disorder subjects, passive- 
agressives displayed a weakness in the third psychosocial 
crisis stage; that concerned with role playing. Passive- 
dependents displayed a weakness in the second crisis stage, 
which is concerned with autonomy. In both cases the re- 
sults were in the direction predicted on the basis of Erik- 
son’s theory. However, inasmuch as statistically signifi- 
cant differences were not obtained, the data cannot be 
interpreted as supporting the predicted relationship between 
Erikson’s theory and the nature of the psychosocial inef- 
fectiveness manifested by specific subcategories of char- 
acter disorder subjects. 

III Individuals who did not show evidence of character 
disorder of sufficient magnitude to render them ineffective, 
but did demonstrate differences in their psychosocial ad- 
justment, also demonstrated differences in ego identity. 
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A more satisfactory or greater degree of ego identity was 
found with a more adequate psychosocial adjustment. 

IV Individuals presenting evidence of an adequate ego 
identity did not present evidence of a significantly greater 
advance in the solution to the psychosocial crisis of early 
adulthood than did subjects manifesting ego diffusion. This 
finding was contrary to prediction. The results for the 
subjects manifesting a marginally adequate psychosocial 
adjustment fell in the predicted direction, although they 
were not statistically significant. The results for the char- 
acter disorder group were in the opposite direction to that 
predicted. 

V As predicted, subjects presenting evidence of satis- 
factory ego identity also demonstrated a significantly 
greater degree of self-acceptance than individuals present- 
ing evidence of ego diffusion. 


Conclusions: This study lends support to Erikson’s 
concept of ego identity as a significant aspect of psycho- 
social development. The results also suggest a positive 
relationship between defective ego identity, or ego dif- 
fusion, and character disorder. It would appear that 
Erikson’s theory of psychosocial development constitutes 
a meaningful framework upon which to base further sys- 
tematic investigation of character or personality disorder. 
However, more precise operational measures of ego iden- 
tity will be necessary both to provide further critical tests 
of the theory and to extend its application in the study of 
character disorder. 

Microfilm $2.75; Xerox $9.00. 197 pages. 





DIFFERENTIAL RESPONSES TO HUMOR 
AND THEIR RELATION TO PERSONALITY 
AND MOTIVATION MEASURES 


(Order No. 61-4392) 


Donald Lloyd Tollefson, Ph.D. 
University of Illinois, 1961 


As a foundation for the present investigation, a survey 
of the relevant literature is presented which includes a 
discussion of the historical breakdown of humor in terms 
of cognitive, conative and affective components. Psycho- 
analytic and factor analytic approaches are discussed as 
special theoretical orientations, and research bearing on 
the relation of humor to intelligence and personality is 
presented. Finally, problems of measurement of humor 
are examined and various proposed solutions evaluated. 

The major focus of the investigation is upon hypothe- 
sized relationships among humor, personality, and motiva- 
tional variables as evaluated operationally by the IPAT 
Humor Test, the 16 Personality Factor Test, and the Moti- 
vational Analysis Test; and the influence upon these 
measures of changes in experimental conditions. 

The major experimental findings may be summarized: 

1. Intercorrelations within each of the three media 
produced several well-defined second-order factors. In- 
tercorrelations among the thirteen Humor Factors pro- 
duced five second-order factors; similar factorizations 
within the Motivational and Personality Factors estab- 
lished three second-order dynamic factors and four second- 
order temperamental factors. 





2. Factor scores obtained on the above second-order 
factors together with scores on the first-order factors of 
the three media allowed analysis of the interrelations 
among humor, temperamental and dynamic traits. In gen- 
eral, the associations are not of high magnitude and their 
interpretation must remain highly tenative, subject to fur- 
ther clarification and experimental investigation. Such 
interpretations as seem warranted here, however, suggest 
provisionally that the relations between humor, and dy- 
namic traits may exist at the first-order level, with 
Humor Factors 3, 4, 6 and 11 exhibiting the clearest as- 
sociations. The alignments between humor and person- 
ality, on the other hand, appear to exist largely between 
first-order Humor Factors and second-order Tempera- 
mental Factors. It is possible that the first order Humor 
Factor (General Uninhibitedness) is identical with the 
second-order Personality Factor of Extraversion, al- 
though this is not conclusively demonstrated; the two re- 
maining alignments between first-order Humor and second- 
order Personality Factors are much less definite. Humor 
Factor 2 (Good-natured Play) aligns with the second-order 
Personality Factor 2- (Promethian Will) moderately; 
Humor Factor 6- (Defiance of Decency) with the second- 
order Personality Factor of Anxiety. 

3. Itis not clearly demonstrated that a relationship exists 
between alteration of the conscious content of a joke item 
and its acceptance, but evidence suggests that such rela- 
tions as occur may be dependent upon the type of change 
made and the strength of the relevant attitude of the lis- 
tener. Jokes altered so as to reflect religious content had 
a greater effect than jokes altered to reflect content re- 
lating to sports and athletics. 

4. The effect of repetition upon humor evaluation ap- 
pears to be insignificant. 

5. On the basis of the present study, it cannot be es- 
tablished that exter.ally-produced conditons act as arousal 
stimuli affecting the level of humor, personality, or moti- 
vation dimensions as evaluated by objective tests. None of 
the relations between occurrence of experimental stimuli 
and level of score on the several tests is significant. Sev- 
eral alternate interpretations of this lack of association 
are discussed. Microfilm $2.75; Xerox $8.20. 178 pages. 


AN EXAMINATION OF THE ROLE OF THE 
EXPERIMENTALLY DETERMINED RESPONSE 
SET IN EVALUATING EDWARDS’ SOCIAL 
DESIRABILITY SCALE 


(Order No. 61-4013) 


Jerald Neil Walker, Ph.D. 
University of Washington, 1961 


Chairman: Allen L. Edwards 


The primary purpose of this study was to examine the 
source and degree of change in scores on Edwards’ SD 
scale as a function of experimental instructions. The MMPI 
was administered twice to 120 male college students. 
Standard instructions were used on the first administration. 
The same subjects were again given the MMPI approxi- 
mately one week later. The special instructions for this 
second administration were written to be as similar as 
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possible to those used in the original development of the 
SD scale. By this means, it was hoped to maximize the 
amount of responding in the socially desirable way. 

Significant shifts in scores in the socially desirable 
direction were found for Edwards’ SD scale, the K scale 
of the MMPI, and Wiggins’ Sd scale. It was predicted that 
the amount of change in SD scores would vary inversely 
with control SD scores. The subjects were divided into 
High, Middle and Low groups on the basis of their control 
SD scores. It was found that the least amount of change 
occurred in the High group, the next greatest amount of 
change in the Middle group, and the greatest amount of 
change in the Low group. 

A second aspect of this study was concerned with the 
prediction of the means of 58 different scales derived 
from the MMPI. These predictions were based on an equa- 
tion which required knowledge of the probability of a so- 
cially desirable response for the particular group and the 
number of items keyed for socially desirable and socially 
undersirable responses in the scale for which the mean is 
to be predicted. Correlations between observed and pre- 
dicted means were obtained for the control means, the 
experimental means, and the mean differences for the 
separate and total groups. These correlations varied from 
.85 to .98 for the control and experimental means. The 
correlations between the observed and predicted mean 
differences varied from .65 to .86. The lower correlations 
in the latter case were attributed to the lower reliability 
of difference scores. 

The prediction aspect was extended to examine the ef- 
ficiency of the prediction equation as adapted for the pre- 
diction of individual scores. The probability of a socially 
desirable response for the individual was taken as the ratio 
of the individual’s score on the SD scale to 39, the number 
of items in the SD scale. Correlations between observed 
and predicted scores were obtained on thirty subjects, ten 
each from the High, Middle and Low control SD groups. 
The average correlation for all thirty subjects was .84. 
This clearly indicates that the prediction equation is highly 
efficient in the prediction of individual scores. It was 
found that the average correlation for the three separate 
groups decreased from High to Middle to Low control SD 
groups. This was interpreted to mean that a prediction of 
scores which is based on the tendency to give socially 
desirable responses is likely to be most efficient where 
this tendency is maximally operant. 

Microfilm $2.75; Xerox $4.00. 74 pages. 


PSYCHOLOGY, CLINICAL 
CHARACTERISTICS OF THE PARENTS 
OF SCHIZOPHRENICS 
(Order No. 61-4269) 


Daniel Vincent Caputo, Ph.D. 
University of Illinois, 1961 


The present study was undertaken to assess the role of 
the parents in the development of schizophrenia. Specifi- 
cally, the maternal dominance-paternal passivity theory 





was assayed. In such a background, the son’s identifica- 
tion would more likely be with the mother, and chronic 
anxiety, resulting from social criticism would ensue in this 
child. In hereditarily prone individuals the physiological 
concomitants of prolonged anxiety might then result in 
schizophrenic symptoms. 

In the present study, the experimental group consisted 
of twenty sets of natural parents of white male chronic 
schizophrenics who were armed forces veterans. Only 
those patients who had been hospitalized for at least two 
years, whose hospital diagnoses contained the word “schiz- 
ophrenia,” and in whom no complicating diagnostic feature 
was evident, were included. Parents whose sons had never 
been hospitalized for mental disorder were obtained as 
control subjects through veterans organizations. The sub- 
ject groups were equated on a number of pertinent vari- 
ables. 

The parents were individually administered a parent at- 
titude inventory, an “information” questionnaire, and the 
Semantic Differential, which included six concepts assaying 
self-perception and interpersonal relationships among 
family members. Bipolar scales measuring three factors, 
evaluation, potency and understandability-tension comprised 
the Semantic Differential. The two parents’ responses on 
the Parent Attitude Inventory (PAI) were compared and the 
first ten items on which disagreement between the parents 
was indicated were selected. The parents then discussed 
these items with a view toward agreeing on a single true- 
false opinion, if this were possible. These discussions 
were tape-recorded and later evaluated by utilizing a modi- 
fication of Bales’ (1950) method for analyzing interaction 
in small groups. 

The notion of role reversal among parents of schizo- 
phrenics, was virtually unsupported by the data. No clear 
pattern of dominance-submission was indicated in these 
parents. The hypothesis that mothers of the schizophrenic 
would demonstrate hostility toward the father was substan- 
tiated. But the expectation that the father would over- 
inhibit hostility was disproved. Bilateral rather than uni- 
lateral expression of hostility was strongly indicated during 
the discussions. The data derived from the Semantic Dif- 
ferential did not support either of the predictions noted, 
and its usefulness for this type of investigation was ques- 
tioned. The fourth hypothesis assumed that difficulty of 
communication and interference in the decision-making 
process would be less characteristic of experimental 
group parents than of controls. Despite the fact that little 
difficulty in communication was found to exist between these 
parents, they were markedly unable to arrive at a decision 
by discussion. Additional analysis indicated that the initial 
attitudes of both mothers and fathers of schizophrenics 
toward child-rearing were, essentially, equally deviant 
from the views of control subjects. The fifth hypothesis 
held that mothers of schizophrenics would view their sons 
as more like themselves than their controls would, while 
fathers of schizophrenics would view them as less similar 
to themselves than control fathers would. However, it was 
found that both parents of schizophrenics evaluated their 
sons as similar to themselves while control parents rated 
their sons as significantly dissimilar to themselves on the 
evaluation scales. It was further predicted that mothers of 
schizophrenics would regard their sons as more compre- 
hensible than would fathers, in comparison with controls. 
This prediction was not confirmed. 

The implication of these findings for comprehending 
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the genosis of schizophrenia was discussed. The results 
lend support to the notion that a hostile atmosphere is es- 
tablished in the home so that identification with either 
parent is precluded for the child. It was pointed out that 
both parents rather than the mother alone, contribute to 
the “schizophrenogenic” character of the family. Ques- 
tions concerning methodological adequacy and issues for 
further research were discussed. 

Microfilm $2.75; Xerox $6.60. 136 pages. 


THE BEHAVIOR OF DEVELOPMENTALLY 
RETARDED CHILDREN AS A FUNCTION OF 
LOSS OF REINFORCEMENT TO A PEER 


(Order No. 61-3980) 


Gordon John Carlson, Ph.D. 
University of Washington, 1961 


Chairman: Sidney W. Bijou 


This study was designed to compare loss of reinforce- 
ment to a peer, or social loss (SL), with loss of reinforce- 
ment to a physical situation, or non-social loss (PL), and 
the effects of no loss of reinforcement (NL). 

Thirty female residents of the Rainier School for the 
retarded were assigned to three groups of ten each, 
matched approximately for age, time in residence at the 
school, and raw scores on the Peabody Picture Vocabulary 
Test. 

Ss were run for one 20 minute session on each of four 
consecutive days. The first day was a training period for 
all Ss, in which they learned to press a lever on a schedule 
of reinforcement (crfdrl 15") on which a token was deliv- 
ered for every response which followed the previous re- 
sponse by at least 15 seconds. Tokens were traded at the 
end of the session for candy, pennies, or trinkets, accord- 
ing to S’s choice, at the rate of one for four tokens. 

On the second and third days, the experimental condi- 
tions were changed. The SL group received about 10% of 
all tokens delivered, the remaining 90% going to another 
person (peer) on the opposite side of a partition, through 
which the S could see. The PL group also received about 
10% of the tokens dispensed, the rest disappearing into a 
box beneath the table on the other side of the partition, 
where they were unavailable to her. The fourth session 
was an extinction session, during which the feeder was dis- 
connected and no peers were present. 

Results showed no statistically significant differences 
among the groups for the number of responses made; the 
differences in number of responses between Session 1 and 
subsequent sessions; the number of responses in excess of 
those necessary for the tokens delivered; the differences 
in excess responses between the first and the following 
sessions; the cumulative *prime-response” intervals 
(time elapsing from the end of the 15 second interval of the 
schedule of reinforcement to the next response); or the 
number of tokens delivered in the first three sessions. 
One significant difference was found, between the PL and 
NL groups in the number of tokens that would have been 
delivered in the extinction period if the feeder had been 
connected. This was interpreted as demonstrating greater 
resistance to extinction by those Ss who were, in effect, on 





partial reinforcement (SL and PL groups) than those who 
received more complete reinforcement (NL group). 

Some individual data were presented to illustrate the 
inter-subject and intra-subject variability found. Factors 
relating to the results were discussed and some sugges- 
tions for future research in this area were offered. 

Microfilm $2.75; Xerox $4.80. 91 pages. 


INTELLECT AFTER LOBOTOMY IN 
SCHIZOPHRENIA: A FACTOR- 
ANALYTIC STUDY. 


(Order No. 61-3816) 


Richard de Mille, Ph.D. 
University of Southern California, 1961 


Chairman: Professor Harvey 


Factor-analytic measurement has contributed little to 
physiologicobehavioral problems, in spite of Lashley’s 
prediction, in 1941, that it would speed the coalescense of 
neurology and psychology. At the same time, the literature 
on intellectual consequences of brain lesions has amply 
demonstrated the failure of “general intelligence” tests to 
analyze or, often, even to detect the efforts of brain modi- 
fications such as those of psychosurgery. Work with ani- 
mals is bringing the specification of unitary functional 
brain systems to a point where it outstrips psychological 
specification of unitary behavioral parameters. If research 
is to be fruitful, psychological variables must be as well 
conceived and specified as physiological variables. 

This investigation sought to improve measurement 
technique in physiological, abnormal, and clinical psychol- 
ogy, by attacking an old but still unsolved problem, the 
measurement of intellectual effects of psychosurgery. Both 
traditional and contemporary methods of measurement 
were used, and their relative effectiveness was assessed. 

A 16-variable factor-analytic test battery, relating to 
Guilford’s structure-of-intellect model, was individually 
administered to 150 lobotomized schizophrenics and 150 
schizophrenic controls, group-matched for age, schooling, 
duration of illness, sex, race, diagnostic subgroup, veteran 
status, hospital, and presence of a tranquilizer. Interme- 
diate matched subgroups of 69 lobotomized and 72 control, 
white veterans were tested with the Wechsler-Bellevue In- 
telligence Scale, Form I. From these intermediate sub- 
groups, a further selection was made, to equate group 
mean Wechsler-Bellevue IQ’s for matched subgroups of 50 
lobotomized and 50 control subjects. 

Nine factors were extracted from the intercorrelations 
of the 16 factor-analytic test variables, for each of the two 
main groups of 150 subjects. Graphic orthogonal rotations 
were made, to the criteria of simple structure, positive 
manifold, and, finally, psychological meaning. Analytical 
rotations were made and compared. Eight interpretable 
factors and one residual appeared for each group. It was 
apparent that the two factor structures were not the same, 
the most striking dissimilarity involving the factor of se- 
mantic spontaneous flexibility, with regard to which the 
lobotomized group, more than the control group, resembled 
normals. There were intergroup differences in the factor 
composition of four of the tests. No suitable test of the 
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statistical significance of the factor-structure differences 
was found to be available. 

Group mean test score comparisons \;ere made for the 
large, intermediate, and small pairs of groups. The con- 
trol subjects had significantly higher mean scores on most 
of the factor-analytic tests, on all three Wechsler-Bellevue 
IQ’s, and on three Wechsler-Bellevue subtests. Four of 
the factor-analytic tests differentiated the groups that had 
been matched on Wechsler-Bellevue IQ. 

It was concluded that prefrontal lobotomy may alleviate 
an apparent abnormality of schizophrenics with regard to 
flexibility of thinking, but at the cost of impairment of a 
number of factor-defined intellectual abilities. The factor- 
analytic battery was found to be both more sensitive and 
more differentiated than the general intelligence test in 
its discrimination between the groups, lending support to 
the contention that factor-analytic instruments and methods 
are indispensable for some phases of research in physio- 
logical, abnormal, and clinical psychology. If differential 
impairment of intellectual abilities after lobotomy can be 
shown in subjects already much impaired by schizophrenia, 
through the use of factor-analytic tests, thenthe use of such 
tests with normal subjects and psycho-pharmacological 
variables should prove most fruitful. The analysis of 
schizophrenic thinking should also be possible when factor- 
analytic tests are adapted or developed for that purpose. 

A program for further analysis of the data, and collec- 
tion of additional data, was outlined. 

Microfilm $2.75; Xerox $6.60. 140 pages. 


THE RELATION OF CERTAIN THERAPIST 
VARIABLES TO THE HANDLING OF 
PSYCHOTHERAPEUTIC EVENTS 


(Order No. 61-4133) 


Jeri Joan Richards Goldman, Ph.D. 
Stanford University, 1961 


This study was designed to examine two facets of the 
process of psychotherapy: the influence of therapist vari- 
ables on psychotherapeutic events, and the effect of thera- 
pist responses upon patient verbalizations in therapy. 
Specifically, for both therapist and patient variables, four 
psychodynamic areas were identified which are presumed 
to be relevant topics in psychotherapy: hostility, depend- 
ency, sex, and warmth. 

Subjects were 34 therapists, all either advanced stu- 
dents in clinical psychology or established professional 
psychologists, who were working with adult patients in two 
different settings: a neuropsychiatric hospital and a child 
guidance clinic. 

The method involved getting several therapist measures, 
relating these to behavior in therapy, and determining the 
effect of the therapist’s interventions on his patient’s ex- 
pressions. Further, hostility was singled out for more ex- 
plicit study, since it is presumably relevant to many pa- 
tient conflicts. 

Each therapist was rated, both by himself and others, 
for aspects of personality which related to hostility, de- 
pendency, sex, and warmth. Two more specific tests 
(a word association test and a paper-and-pencil question- 
naire) were used with respect to hostility. Finally, infor- 





mation was solicited from the therapists regarding prior 
experience in therapy, both as a therapist and as a patient. 

The dependent variables, specific behaviors in therapy, 
were rated from recordings of the interviews of each ther- 
apist. The scoring system was quite reliable and yielded 
several indices of the therapist’s reaction to hostility, de- 
pendency, sex, and warmth. 

The general prediction was that therapists’ anxieties 
would affect their therapeutic work. The behavior ratings 
done by others (supervisory clinicians) were typically too 
unreliable statistically to provide data regarding this hy- 
pothesis, but two findings were of particular interest. 
First, therapists rated high in approval seeking showed 
response generalization of this tendency to their patients 
as well and tended more than other therapists to approach 
the patients’ dependency bids and even hostile attacks on 
the therapist. Second, high hostility in the therapist is re- 
lated to avoidance of the patient’s dependency bids, some 
absence of antagonistic feelings presumably being neces- 
sary for the therapist to be supportive. 

The therapists’ self-ratings were much more success- 
ful in predicting behavior in therapy, especially reaction 
to patient hostility, to which all of the scales were related 
in one way or another. Further, the self-ratings indicated 
that high hostility inhibition on the part of the therapist is 
related to a tendency to encourage patient expression of 
hostility, dependency, and warmth, suggesting that control 
of his own negative feelings by the therapist may be a nec- 
essary condition for approaching expressions of this psy- 
chodynamic material by the patient. 

Results of the word association test suggest the pres- 
ence of a general tendency to approach or to avoid hostile 
stimuli in other situations as well as therapy. The hy- 
pothesis regarding the paper-and-pencil questionnaire was 
partly infirmed. 

The hypothesis was also proffered and confirmed that 
therapists generally refuse to discuss feelings directed 
toward themselves, preferring instead other objects. The 
implication of this tendency for the course of psychotherapy 
is that quite possibly it impedes progress and “cure.” 

Concerning patient response to therapeutic interven- 
tions, two hypotheses were advanced and generally con- 
firmed. First, approach responses by the therapist are 
more effective than avoidance in causing the patient to con- 
tinue expression of his feelings. Second, fewer changes 
in object and (grammatical) person under discussion occur 
following the approach responses. The “best” technique 
for encouraging continuation of the discussion without 
change is exploration, while the “worst” are direct tech- 
niques for changing the subject. 

Certain differential responsiveness was noted for both 
therapist and patient, depending on several variables. For 
the therapist, there are few differences in his reaction to 
a hospitalized or to a non-hospitalized patient; considerably 
more differences were related to his prior experience as 
a therapist and as a patient himself, generally in the direc- 
tion of making him more directive, less accepting and 
“giving,” and more skilled in communicating with his pa- 
tient. For the patient, changes in his responsiveness to 
his therapist’s interventions were related to the severity 
of his pathology and to any prior experience of psycho- 
therapy, both of which produce heightened responsiveness 
to the demands and values of the therapist. 

Microfilm $2.75; Xerox $8.00. 175 pages. 
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FATHER CHARACTERISTICS AND SEX-ROLE 
IDENTIFICATION IN A DELINQUENT GROUP 


(Order No. 61-4191) 


Jules M. Greenstein, Ph.D. 
Rutgers University, 1961 


Major Professor: Nelson G. Hanawalt 


This study constituted an attempt to test the applica- 
bility of three theories of sex-role identification to a group 
of male adolescent delinquents. The first theory was the 
“defensive identification” theory, which relates sex-role 
identification to the relative dominance of the mother or 
father. The second was the “developmental identification” 
theory, which postulates a relationship between appropri- 
ate sex-role identification in the male and father warmth 
and closeness. The third, the “role-playing” theory, views 
sex-role identification as a function of parental power, a 
combination of dominance and closeness. 

A consecutive sample of 75 adolescent males referred 
for evaluation by juvenile courts was selected. The sub- 
jects were divided into a Father-Absent group of 25 sub- 
jects and a Father-Present group of 50 subjects in order 
to determine whether there were differences between the 
groups in degree of disturbance in sex-role identification, 
as predicted by all three theories. The parents of the 50 
Father-Present subjects were rated by psychiatric social 
workers on scales of Relative Dominance and Father 
Closeness. The summed ratings provided the measure 
of Father Power. 

Three dimensions of sex-role identification--sex ob- 
ject choice, sexual aim, and masculinity-femininity -- 
were measured in all subjects at an “overt level”, through 
reported behavior and self-report inventories, and at a 
“covert level”, through projective techniques. 

No significant differences were found between Father- 
Absent and Father-Present groups on any of the sex-role 
identification measures. No significant correlations were 
found between Father Dominance and any of the measures 
either. Ambiguous results were obtained in the study of 
the effects of Father Closeness and Father Power on sex- 
role identification. A nonsignificant, but consistent trend 
was found relating masculinity and masculine identifica- 
tion to high father closeness and high father power. This 
was as predicted by the developmental identification and 
role-playing theories. Contrary to the predictions of both 
theories, however, a significant relationship was found 
between high father closeness and power and both overt 
and covert homosexuality. In both instances, the contrast- 
ing trends were most pronounced when father closeness, 
rather than power, was the characteristic measured. 

Further analyses of the data revealed a significant 
positive relationship between femininity and homosexual 
tendencies in the Father-Absent group, but not in the 
Father-Present group. In fact, the trend in the Father- 
Present group was towards greater masculine identifica- 
tion among the homosexuals than among the nonhomosex- 
uals. 

The results were discussed as being best explained by 
a two-process theory of the acquisition of sex-appropriate 
behavior. Some aspects of masculinity-feminity, as de- 
fined in a cultural sense, may be acquired through identi- 





fication processes similar to those described by the de- 
velopmental identification theory. Specifically sexual 
behavior, such as homosexual tendencies, may be acquired 
through a process of meeting parental expectations rather 
than through identification. A theory similar in most re- 
spects to the one advanced here has been proposed by Colley 
and described as the “differential expectation” theory. 
Supplementary analyses of the data and anecdotal re- 
ports were presented in support of this two-process theory 
of sex-role acquisition. Suggestions as to possible arti- 
facts of past research which may have obscured the dis- 
tinction between the two processes were offered as well 
as possible methods of testing the two-process theory 
directly. Microfilm $2.75; Xerox $8.60. 187 pages. 


SELF-EVALUATION AS RELATED TO 
EVALUATIONS BY PARENTS AND PEERS 
AT PRE-ADOLESCENCE AND ADOLESCENCE 


(Order No. 61-4331) 


Alan Robert Kohn, Ph.D. 
University of Illinois, 1961 


The present study was undertaken to determine whether 
self-evaluation at pre-adolescence and adolescence is re- 
lated to evaluations by parents and peers, and whether 
self-evaluation at these two developmental stages is dif- 
ferentially related to evaluations by these significant 
others. In this study evaluation referred to the description 
of an individual in terms of the degree of esteem, or 
goodness-badness, which was attributed to him. 

The 405 Ss used in this investigation consisted of 226 
fifth grade students and 179 twelfth grade students. The 
sample was composed of 121 girls and 105 boys from the 
fifth grade, and of 84 girls and 95 boys from the twelfth 
grade. Each S described himself on a 20 item, five point 
scale which had been designed on an a priori basis to as- 
sess the evaluative dimension of personality. Each S was 
also described on the same scale by both parents and by 
three female classmates and three male classmates who 
the S indicated knew him well. 

The ratings of self, parents, and peers were factor an- 
alyzed separately, and in each analysis an Evaluative factor 
was found to account for the largest percentage of the total 
variance. Thus the usefulness of the rating scale for this 
study was empirically confirmed. Exact factor scores 
were computed, and these provided the operational meas- 
ure of evaluation. 


Four hypotheses were investigated, and the results 
were as follows: 


(1) The hypothesis that parental evaluations of their 
children would be positively related to the chil- 
dren’s evaluations of themselves was confirmed. 


The prediction that self-evaluations of both pre- 
adolescents and adolescents would be more re- 
lated to parental evaluations of them than to peer 
evaluations of them was not supported. 
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The hypothesis that parental evaluations of their 
children would be more related to the children’s 
self-evaluations at pre-adolescence than at ado- 
lescence was not confirmed. 


The prediction that peer evaluations of Ss would 
be more related to self-evaluations of Ss at ado- 
lescence than at pre-adolescence was not sup- 
ported. 


In view of the results it was concluded that a person’s 
self-picture does reflect the evaluations of him by the 
crucial figures of his interpersonal environment. The 
findings also indicate that self-evaluation may be influenced 
by peers as much as by parents. The results further sug- 
gest that there is no change between pre-adolescence and 
adolescence either in the relationship between self- 
evaluation and evaluations by parents, or in the relation- 
ship between self-evaluation and evaluations by peers. 
Alternative explanations of the data were also considered. 

A second factor was disclosed by factor analysis and 
was labeled an Activity factor. It was found for this factor 
that the majority of the relationships for the twelfth 
graders were significantly greater than the comparable re- 
lationships for the fifth graders. This finding was inter- 
preted as an indication that persons become more consist- 
ent in their behavior as they become older. A significantly 
greater relationship was also found between self and peers, 
in comparison with the relationship between self and par- 
ents. It was concluded from this finding that children 
may behave somewhat differently around their parents 
than around their peers, but tend to view themselves more 
as they behave around their peers. 

Microfilm $2.75; Xerox $4.60. 88 pages. 


CONCEPTIONS OF MALADJUSTMENT AND 
MENTAL ILLNESS AMONG COLLEGE 
UNDERGRADUATE STUDENTS 


(Order No. 61-4518) 


Richard Emile Lamy, Ph.D. 
University of Oregon, 1961 


Adviser: Leona E. Tyler 


This study investigated whether undergraduate (pri- 
marily sophomore) college students, naive in psychology, 
have consensual agreement in their conceptions of “mal- 
adjustment” and “mental illness” -- and whether *malad- 
justment” and “mental illness” are unique conceptions in 
relation to other socially negative states. Three experi- 
mental methods were used to test these possibilities: 

(1) a forced-choice technique wherein the student chose, 

in each of 30 situations (involving, e.g., choice of a mar- 
riage partner, or selection for a responsible job), whether 
most persons would be more biased against an hypothetical 
“ex-mental hosptial patient” or an “ex-convict”; (2) aseven- 
step rating scale employing 100 pairs of opposites or ‘bi- 
polar terms’ (e.g., “kind-unkind”), by means of which the 
student subjects rated their “most maladjusted” or “most 
disliked” acquaintance of like sex and approximate age; 

and (3) a free essay technique in which students described 





‘ 


a “most maladjusted” or a “most disliked” acquaintance of 
like sex and approximate age. 

The subjects were 322 students in an introductory psy- 
chology class at the University of Oregon in the fall (first) 
quarter of the class, in 1960. Eighty more students, for 
cross-validation purposes, were drawn from another intro- 
ductory psychology class (very early in the course) in the 
spring quarter of 1961. 

Results quite conclusively showed that the college stu- 
dents had high agreement with one another as to criteria 
for maladjustment and mental illness. The concepts of 
maladjustment and mental illness were sharply differenti- 
ated from other socially negative states. No significant 
differences were obtained between male and female stu- 
dents. 

The role of being a person who has been a patient ina 
mental hospital was extremely negatively evaluated -- 
even more so than the role of having been imprisoned for a 
serious criminal offense. The person who has been men- 
tally ill would seem to evoke a highly anxious aversion in 
the students -- and although there would be a sympathy 
component in their reaction, primary group intimacy would 
likely be difficult for the ex-mental hospital patient to 
achieve among them. The students seemed to have no con- 
fidence that modern treatment methods have any curative 
value for mental illness. 

The maladjusted college student is seen as emotionally 
labile, lacking in self-confidence, changeable, tense, nerv- 
ous, excitable and unpredictable -- qualities which are 
also attributed to the person who has been a patient ina 
mental hospital. In contrast to the ex-mental patient, how- 
ever, the maladjusted student is not perceived as danger- 
ous, undependable or weak -- and his ‘prognosis’ is seen 
as significantly better. The reaction to the maladjusted 
acquaintance had a ‘sympathetic-solicitous’ component not 
present in the reaction to the acquaintance selected on the 
basis of his being “most disliked.” The data show, how- 
ever, that one of the salient characteristics attributed to 
the ‘maladjusted’ acquaintance is his being “changeable” -- 
and this quality is highly disliked by the students. 

The relationships of these data to other experimental 
findings were indicated, and the implications for clinical 
psychology of some of the results were discussed. 

Microfilm $2.75; Xerox $5.20. 103 pages. 





THE FORGETTING OF PERFORMANCES 
INCONSISTENT WITH THE SELF CONCEPT 


(Order No. 61-4338) 


James Francis Lomont, Ph.D. 
University of Illinois, 1961 


This experiment was designed to test Rogers’ theory 
that people repress experience that is inconsistent with 
their self concepts. The study tested Rogers’ theory by 
comparing the repression of experiences equally discrep- 
ant from the self concept in the favorable and unfavorable 
directions. The experiences employed were solutions of 
arithmetic problems. They were equally discrepant in the 
favorable and unfavorable directions from the subject’s 
self concept in that allegedly some of them were better, in 
terms of speed, than his self-estimated quantitative 
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reasoning ability, while others were equally discrepant 
from his self-estimate in the inferior direction. 

The study was also designed to determine whether there 
is any interaction, with respect to mnemonic effects, be- 
tween discrepancies from the self concept in the two di- 
rections on the one hand and the importance the subject at- 
tributes to the discrepancies on the other. 

The entire experimental procedure was conducted in- 
dividually for each S in one session. The § filled out a 
personality self-rating form, the Self-Assessment Rating 
Form (SARF) at the beginning of the procedure. The S, 
in each case an engineering student, also ranked his quan- 
titative reasoning ability as compared with all other engi- 
neering students. Each Swas then told that his quantitative 
reasoning ability was going to be measured and related to 
certain personality data that would be obtained from the 
SARFs he had just filled out. The Ss in the high threat 
group were told that their scores on the test would go into 
their records and help determine their job recommenda- 
tions at graduation. The low threat Ss were not told that 
their scores would go into their records at all. 

Each § then took a simulated test of quantitative reason- 
ing ability and solved 30 story problems correctly. He al- 
legedly was timed on each problem. 

After the test each S was repeatedly presented with the 
same bogus ranks of his speeds on all the problems he had 
solved correctly as compared with other engineering stu- 
dents. On randomly chosen equal numbers of the problems 
he was told that the rank of his speed was better than, ap- 
proximately the same as, and worse than the rank he had 
attributed to his quantitative reasoning ability. In this 
presentation each problem was always associated with a 
one- or two-word title that referred to its content. Then 
after 15 minutes of time occupied by filling out a personal 
data form, a delayed recall test was held for the titles of 
the problems previously presented repeatedly to the S. 

The Ss were 80 male engineering students. They were 
chosen because it was thought that they would have stable, 
ego-involved conceptions of their quantitative reasoning 
ability. Twenty-six of the Ss at each threat level were re- 
quired to serve in the experiment for a psychology course. 
Fourteen more at each level were paid volunteers. 

The problem ratings, the threat level, and the pay level 
all had insignificant effects on recall of the problems, both 
separately and in interaction with each other. The study 
thus provided negative evidence for the Rogerian theory in 
its original form in which it asserts that people generally 
repress experience that is inconsistent with their self con- 
cepts. However, it is known that some people habitually 
repress threatening experience while others have enhanced 
memory for it, or are sensitized to it. Therefore repres- 
sive and vigilant reactions to the “better” and/or “worse” 
problems may have cancelled out across Ss. 
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THE RELATIONSHIP OF ANGRY AND FEARFUL 
BEHAVIOR TO PERCEPTION AMONG 
INSTITUTIONALIZED GERIATRIC RESIDENTS 


(Order No. 61-3901) 


Sidney Randolph Reiter, Ph.D. 
Columbia University, 1961 


In exploring the relationship between behavior and per- 
ception, several questionnaires were used with a group of 
old age home inhabitants. The purpose of the question- 
naires was to test hypotheses that individuals who are con- 
sidered to exhibit predominantly Angry behavior differ 
from those who display Fearful behavior in (a) their atti- 
tudes regarding functional adequacy, (b) self-perception of 
health, and (c) their role perceptions and expectations of 
care from institutional personnel. 

Three questionnaires were used to appraise the sub- 
jects’ perceptions: (1) the Functional Competence Scale 
to measure attitudes regarding functional adequacy, 

(2) the Health Inventory to obtain self-reports of health 
symptoms, and (3) the Home Ideologies Questionnaire to 
assess subjects’ expectations of personal recognition and 
care from institutional personnel. In addition, a Trait 
Scale was developed in order to have judges evaluate sub- 
jects for extent of Angry and Fearful behavior. 

The investigation was conducted at the Home for Aged 
and Infirm Hebrews in New York City. The subjects were 
35 males and 35 females. They were selected randomly 
from residents at least 65 years old who were not under 
medical care for organic damage or senility. 

Each subject was rated on the Trait Scale by three staff 
members, separately, for Angry and Fearful behavior. On 
the basis of these ratings, 18 individuals were considered 
to exhibit predominantly Angry and 17 predominantly Fear- 
ful behavior. The remaining 35 were assessed as neither 
Angry nor Fearful. The number of men and women in the 
three groups was approximately equal. 

The results revealed that Angry subjects entertained 
a greater sense of functional adequacy than Fearful ones. 
This difference between the two groups was not related to 
any self-reported health infirmities. The findings suggest, 
therefore, that the attitude of functional competence among 
Angry and Fearful individuals is not determined by the ex- 
tent of their physical impairments. 

The data revealed that Angry subjects want to be ac- 
cepted by personnel as adequate individuals and awarded 
relative independence and autonomy from institutional lim- 
itations. They expect personnel to demonstrate primarily 
professional skill and knowledge when administering care. 

Fearful individuals, on the other hand, were found to 
search for acceptance as impaired and incapacitated per- 
sons who are dependent on the assistance of others. In 
terms of care, these subjects emphasized supportive and 
protective staff attributes most. 

All of the preceding differences between Angry and 
Fearful subjects were statistically significant (p < .05). 
Among the instruments developed for this investigation, the 
Functional Competence Scale, Home Ideologies Question- 
naire, and Trait Scale were found to discriminate signifi- 
cantly between Angry and Fearful individuals. 

Further analysis of the data yielded the following find- 
ings: (1) Angry and Fearful traits overlap in persons who 
habitually use Angry or Fearful behavior. (2) Subjects who 
were externally evaluated as either Angry or Fearful did 
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not report any self-awareness of this behavior. (3) In the 
assessment of functional competence, an attitude question- 
naire was demonstrated to be more effective than an ob- 
jective self-report instrument. (4) All substantiated hy- 
potheses were found to be relatively independent. 

In general, the results support the premise that Angry 
and Fearful behavior is related to an attitude of functional 
adequacy and that the choice between these behavioral forms 
is determined by the effectiveness with which individuals 
can mobilize their available resources. 

Nevertheless, the staff ratings of Angry and Fearful be- 
havior used here may have been closely tied to the norms 
and expectancies of a particular institution. It remains for 
further inquiry to demonstrate the extent to which the Home 
is representative of residential institutions for the aged in 
general, and the extent to which the samples studied here 
are representative of the population of the institutionalized 
elderly. Microfilm $2.75; Xerox $5.80. 119 pages. 


THE MOVEMENT INTERPRETATION OF 
THREAT AND LEVEL OF SELF ACCEPTANCE 


(Order No. 61-4102) 


Frank Neal Willis, Jr., Ph.D. 
University of Missouri, 1961 


Supervisor: A. W. Landfield, Ph.D. 

The concept of threat often appears in the psychologi- 
cal literature, but is seldom defined and rarely incorpo- 
rated into a theoretical system. The most comprehensive 
treatment of threat was done by Kelly in his Psychology 
of Personal Constructs (1955). Within this system, Land- 
field (1951) proposed two threat hypotheses. The exempli- 
fication hypothesis stated that a threatening person is one 
who is perceived by the individual as behaving more like 
he himself once was, or is now, but no longer wishes to 
be. The expectancy hypothesis stated that a threatening 
person is one who is perceived by the individual as expect- 
ing him to be more like he once was, or is now, but no 
longer wishes to be. Landfield (1951; 1954; 1955; 1960) 
conducted a series of studies using a social concept test 
and rating scales which supported his hypotheses. Kelly 
(1955) implied that Landfield’s hypotheses apply only to the 
insecure. 

The purpose of the present study was to provide a test 
for the threat hypotheses in an actual interaction and also 
to determine the difference in response to threat between 
secure and insecure Ss. It was hypothesized that examples 
and expectancies of past, unwanted behaviors would be 
threatening and that the greatest evidence of threat would 
occur when these examples and expectancies were com- 
bined. It was also hypothesized that insecure Ss would 
show greater evidence of threat than secure Ss who re- 
ceived the same experimental treatments. 

A personal dimension (i.e., maturity-immaturity) was 
chosen along which Ss felt themselves to be moving. Se- 
curity was measured with the Osgood Semantic Differential 
(1957). In order to avoid the complications resulting from 
observing behavior when Ss realize that they are being 
studied, the experimental relationship was camouflaged as 
an academic advising interview. Graduate students were 

















taught to appear to be advising undergraduates while ex- 
emplifying and expecting behaviors which the Ss had indi- 
cated they no longer wished to have. Landfield’s definition 
of a threatening person as someone with whom the individ- 
ual is uncomfortable, would like to avoid or whose behavior 
he would like to modify greatly, was used in the present 
study. The dependent variables involved the Ss’ comfort 
in the situation, the length of time that they stayed in the 
interview, an Osgood Semantic Differential rating of the 
adviser, and Ss’ response to several questionnaire items 
about the adviser and the advising system. 

The results strongly supported Landfield’s expectancy 
hypothesis, but did not support the exemplification hypothe - 
sis. Exemplification was dependent upon expectancy or 
upon level of self acceptance for its significance. The hy- 
pothesis that the greatest evidence of threat would occur 
when an example of the unwanted past and an expectation of 
the unwanted past were combined was not supported. The 
hypothesis regarding security or level of self acceptance 
was not supported by these data. 

It was concluded that simple statements about exempli- 
fication or expectancy which do not consider interactions 
between these factors and certain characteristics of the 
situation would have little predictive value. A hypothesis 
regarding the effects of expectancy alone should have the 
greatest predictive value; but even with expectancy there 
was evidence that interactions with other variables were 
important. Microfilm $2.75; Xerox $4.60. 87 pages. 


COGNITION AND FANTASY IN 
JUVENILE DELINQUENCY 


(Order No. 61-4226) 


Miriam Zenchelsky, Ph.D. 
Rutgers University, 1961 


Major Professor: William F. Reynolds 


The general problem of this study was to investigate the 
cognitive control principle of leveling-sharpening and to see 
how it was related to certain personality variables. The 
postulated dimension of leveling-sharpening was measured 
by the schematizing test, a perceptual-cognitive task re- 
quiring the judgments of sizes of illuminated squares. Per- 
sonality characteristics were measured by the Thematic 
Apperception Test. 

Two groups of boys, between the ages of 13 and 0 months 
and 16 and 11 months, were the Ss for the study. The ex- 
perimental group was composed of thirty (30) court- 
adjudicated delinquent boys referred to the New Jersey 
State Diagnostic Center for evaluation. The control group 
was composed of a matched group of boys selected from a 
local high school. 

The Judgment of Lines Test was also administered, in 
order to measure test-taking willingness or motivation in 
both groups. In addition, a questionnaire on socio- 
economic status was given, to see what bearing this might 
have on the results obtained. 

The theoretical background of the problem originated 
in the field of ego psychology, which was an outgrowth of 
psychoanalytic theory. Whereas the early writings of 
Freud stressed the importance of the unconscious or id 
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functions, later authors put more importance into ego func- 
tioning. The concept was propounded that the ego was an 
adaptive mechanism, and some of its functions were rela- 
tively free from the drives and conflicts of the individual. 
More specifically, certain maturation and learning proc- 
esses, suchas perception, thinking, and language were said to 
develop relatively independently from the instinctual drives 
of the individual. This concept of the autonomy of the ego 
was first brought forth by H. Hartmann. Following along 
these premises, G. Klein evolved his idea of cognitive con- 
trols, which were postulated to be typical styles of re- 
sponding or adapting to different types of perceptual- 
cognitive tasks. The cognitive style which was examined 
in the present study was that of leveling-sharpening, one 

of six “control principles” proposed by G. Klein et al. 

The point of view was taken that delinquent boys were 
characterized by certain personality traits and associated 
cognitive patterns which differentiated them from nondelin- 
quents. Particular traits hypothesized to accompany the 
cognitive style of leveling were emotional constriction, 
impulsiveness, vagueness, and lack of proneness to intel- 
lectualize. These traits had also been found empirically 
in juvenile delinquents. Conversely, the cognitive style of 
sharpening was expected to be opposed in personality 
traits to that of leveling, with Ss being relatively uncon- 
stricted, reflective, articulate, and intellectualizing. 

The results indicated no significant differences in 
leveling-sharpening occurring between delinquent and non- 
delinquent boys. Furthermore, significant relationships 
were not found between cognitive style and personality 
traits, contrasting the two groups as a whole. At the ex- 
tremes of the leveling-sharpening dimension, however, 
some differences in intelligence of the Ss appeared, with 
the levelers being slightly lower on the IQ tests than the 
sharpeners. No previous study in cognitive controls ever 
formally screened the Ss for IQ. Since even in the aver- 
age range, differences in cognition were revealed, the pos- 
sibility exists of certain intellectual abilities themselves 
forming the basis of the differences found, rather than the 
cognitive style itself. 

The fact that the basic hypotheses of the study were not 
supported reflects some doubt on the theory of cognitive 
style, and in turn, on the theory of the autonomous function 
of the ego. The finding that no particular link was exhib- 
ited between personality characteristics and the cognitive 
control under study seems to suggest that distinctly dif- 
ferent entities were being tested which were not connected, 
one with the other. 
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A SIX-INTERVAL OBSERVATION 
EXPERIMENT IN AUDITION 


(Order No. 61-4417) 


Clint DeWitt Anderson, Ph.D. 
Indiana University, 1961 


This experiment was an initial exploration of a new pro- 
cedure for which statistical decision theory has applica- 
tion. In this situation the subject is given a succession of 
nonindependent observation intervals, each of which con- 
tains either noise alone or else signal-plus-noise. This 
stimulus structure is identical to the one used in an N- 
alternative forced choice procedure, but in the new situa- 
tion the observer judges each observation interval as it 
occurs, whereas previously an over-all judgment was given 
at the conclusion of the series of intervals. Subjects lis- 
tened over a very noisy circuit as a panel of lights delin- 
eated each of six observation intervals per trial. Exactly 
one of these intervals contained the signal, a 1000 cps. 
tone. The listeners were informed of these conditions. 
Using a four-point rating scale, each subject estimated the 
a posteriori probability of the presence of a tone following 
every observation. After the fifth day, half of the listeners 
were informed following each trial with regard to the signal 
location. This information was found to be of no use in 
improving detection. No systematic changes in detection 
occurred during the six observation intervals, except that 
false alarm rate (ratings generally associated with a sig- 
nal) took a stepwise decrease following the interval con- 
taining the signal. This finding was predicted by statisti- 
cal decision theory. It was also predicted that, as an 
observer proceeded through a trial, he would become pro- 
gressively more lax, that is, he would tend to give more 
ratings generally associated with a signal. This latter 
prediction was upheld to a certain extent, but it clearly fell 
down for certain ratings and interval locations. The re- 
sponses were analyzed for pairwise sequential effects, and 
clear dependencies were found. The most prominent effect 
was the nonrepetition of a given rating. This result ap- 
peared for every subject under every stimulus condition: 
signal-plus-noise, noise before the signal, and noise fol- 
lowing the signal. Also, transitions tended to go into the 
rating category nearest to the one just given, although this 
tendency was not as strong or as general as the nonrepeti- 
tion effect. These first order dependencies apparently 
gave a partial accounting for failure of the predictions fur- 
nished by statistical decision theory. These results, in 
combination with previous findings, suggest that a method- 
ology might be developed so that sequential effects could be 
parceled away from other effects present in the situation. 
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THE EFFECTS OF REINFORCEMENT 
MAGNITUDE ON NONDIFFERENTIALLY 
REINFORCED CHOICE BEHAVIOR 


(Order No. 61-4074) 


Aaron Joseph Brownstein, Ph.D. 
University of Missouri, 1961 


Supervisor: Dr. Melvin H. Marx 


This paper reports an investigation of the effects of 
magnitude of reinforcement and shifts in magnitude of re- 
inforcement on the total frequency, relative frequency, 
and sequential dependence of responding in a nondifferen- 
tially reinforced choice situation. 

Three groups of eight rat Ss each were given 10 days 
of reinforced lever pressing in a double lever Skinner box. 
Daily sessions were 20 min. long. Presses on either lever 
were reinforced. The groups were differentiated with re- 
spect to the sucrose concentration used as the reinforce- 
ment. The concentrations were 4%, 11.3%, and 32%. Six 
days with all groups receiving 11.3% as reinforcement 
followed. Finally, one 20-min. extinction session was 
given. 

The results on the total frequency measure were: 
After an initially lower total frequency in the 4% group, all 
groups responded at a similar level in training. When 
shifted to 11.3%, no change in total frequency was found in 
the original 4% group. The original 32% group showed a 
significant increase in frequency beginning on the second 
day of 11.3% reinforcement and increased through the 
sixth day. Ona subsequent extinction day, the three groups 
maintained their relative positions of the last 11.3% rein- 
forcement day. 

The results on the relative frequency measure were: 
Training on 11.3% concentration produced a greater aver- 
age daily difference between the frequencies of the two 
responses than did training on 4% or 32%. Shifting to 
11.3% produced an immediate bidirectional effect in the 
4% Ss. Shifting in the 32% group decreased the difference 
in the frequencies of the two responses. Extinction elimi- 
nated the differences in the frequencies of the two re- 
sponses. 

The results on the sequential dependence measure 
were: Throughout training and shift a high repetition tend- 
ency was present. The S’s behavior was adequately char- 
acterized by pairwise dependencies. No evidence of other 
than pairwise dependencies was found. Extinction tended 
to minimize sequential dependence. 
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AN ALTERNATIVE EXPLANATION OF 
THE SUBCEPTION PHENOMENON 


(Order No. 61-3983) 


Michael Lee Duffy, Ph.D. 
University of Washington, 1961 


Chairman: Moncrieff Smith 


This experiment is an investigation of some of the re- 
sponse indicators used to support hypotheses concerning 
subconscious perception. Specifically it deals with the 
subception effect as demonstrated by Lazarus and 
McCleary (1951). The subception effect is demonstrated by 
the fact that the galvanic skin response is associated sig- 
nificantly with a shock conditioned stimulus on those trials 
for which the stimulus intensity is such that a verbal re- 
sponse fails to report the stimulus. This phenomenon is 
the basis for postulating a subception process which is 
operating prior to conscious recognition. 

This hypothesis is questioned in light of more recent 
psychophysical studies which indicate that a concept of a 
real fixed threshold is not tenable. It has been shown that 
the threshold curve for a voluntary or verbal response is a 
function of the subject’s criteria for responding. That is, 
if he is instructed to report the presence of the stimulus 
when he is not sure it is there but thinks it is, the verbal 
response is more sensitive. All of the increase in sensi- 
tivity is not accounted for by the corresponding increase in 
false reports for those trials when the stimulus is not pres- 
ent, but an increase in sensitivity also produces a higher 
false report rate. Thus it is possible to measure a family 
of thresholds for the same stimuli and response as a func- 
tion of how liberal a reporting criterion is established. 

It is hypothesized that the GSR has the same funda- 
mental reporting characteristics as a voluntary response, 
and that the greater sensitivity of the GSR is due toa 
more liberal reporting criterion which should be reflected 
in a higher false report rate. 

GSR and voluntary response measure were gathered 
simultaneously for weak auditory stimuli. The voluntary 
response threshold was manipulated by instructions. The 
data show that the GSR does report in essentially the same 
manner as the voluntary response. The response with the 
highest false report rate shows the greatest sensitivity. 
When they are equated for false report rate, they are equal 
in sensitivity. In addition, it is shown that the two re- 
sponses are not perfectly correlated, and on those trials 
for which one response fails to report the other response 
does vary as a function of the stimulus. This is true for 
both the GSR and the voluntary response. 

It is concluded that these relationships are due to the 
fundamental statistical properties of the responses. They 
apply to any pair of imperfectly correlated responses and 
do not support any such hypothesis as the subception 
process. Microfilm $2.75; Xerox $4.20. 76 pages. 
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EFFECTS OF SOCIAL DEPRIVATION AND 
SATIATION ON VERBAL CONDITIONING 
IN CHILDREN 


(Order No. 61-3985) 


Marilyn Ann Erickson, Ph.D. 
University of Washington, 1961 


Chairman: Donald M. Baer 


The effects on verbal conditioning of social satiation 
and deprivation operations were studied in children under 
two types of reinforcement. During the pretask session 
half of the forty sixth grade Ss were socially deprived 
(no availability of social reinforcers for fifteen minutes), 
and half were socially satiated (thirty social reinforcers 
presented in a fifteen-minute session). During the verbal 
conditioning session, half of the Ss were presented with 
the social reinforcer “Good” following each correct re- 
sponse, and half were presented a marble following each 
correct response. For all Ss, the correct response was 
choice of the animate noun from each pair of nouns pre- 
sented. Forty-eight pairs of nouns were presented suc- 
cessively to each S. The contingencies of reinforcement 
were not pointed out to the Ss; they were requested to 
choose the word they liked better from each pair of words. 

The main effects of type of reinforcer and type of pre- 
task social conditions were found to be reliable. The main 
effect of Trials was likewise found to be significant, indi- 
cating that the quality of performance improved over 
trials. The slopes of the learning curves for the two types 
of pretask condition, social satiation and deprivation, were 
found to be significantly different, but the slopes of the 
learning curves for the type of reinforcement condition, 
marble reinforcement and social reinforcement, were not 
statistically different. Both the interaction between type 
of pretask condition and type of reinforcement and the in- 
teraction among type of pretask condition, type of rein- 
forcement, and Trials were found to be reliably different. 

The results of this experiment demonstrated the pos- 
sibility of verbal conditioning in sixth grade children. It 
has also been shown that a short period of social depriva- 
tion increases the efficiency of social reinforcement rela- 
tive to a comparable period of social satiation. Social 
deprivation and satiation had no differential effects on the 
efficiency of the presumably nonsocial reinforcer. The 
nonsocial stimulus, as compared with the social stimulus, 
was found to be relatively ineffective as a reinforcing 
stimulus in the conditioning of the verbal response class. 

Microfilm $2.75; Xerox $3.00. 51 pages. 





RESPONSES TO AMBIGUOUS *“CONCEPT- 
CLASSES” AS A FUNCTION OF FREQUENCY 
OF ASSOCIATION DURING LEARNING 


(Order No. 61-4434) 


Solomon E. Feldman, Ph.D. 
Indiana University, 1961 


Subjects were required to learn to anticipate the non- 
sense syllable names of four stimulus displays each of 
which included either a verb or a noun and either a 
straight or curved outline. Each combination of a part of 
speech and a type of figure constituted a “concept-ciass.” 
The history of association between the nonsense syllable 
names and the various “concept-classes” was controlled 
by varying the frequencies of presentation during learning. 
A counter-balancing procedure was used in the construc- 
tion of the stimuli and inthe experimental design to control 
for biases for particular stimuli and classes of stimuli. 

Subjects were required to use one of the previously em- 
ployed nonsense syllables to name ambiguous presenta- 
tions; eight having too few cues for unique identification 
(e.g., a noun alone), two having too many cues (e.g., a 
noun, a verb, and a curved figure), one having too few cues 
of one kind and too many cues of another kind (e.g., a noun 
and a verb), and one that was “intrinsically” ambiguous in 
that it comprised a single word which could be classified 
as either a noun or a verb. 

On the basis of a statistical model of visual recognition, 
it was hypothesized that the relative frequencies of re- 
sponses to ambiguous cues would equal the relative fre- 
quencies of responses associated with these cues when 
unique identification was possible. 

An over-all analysis of the results indicated that, ex- 
cept in the situation with the “intrinsically” ambiguous 
stimuli, the relative frequencies of responses to ambigu- 
ous cues were in agreement with predictions derived from 
the statistical model. An attempt was made to account for 
the discrepancy with the “intrinsically” ambiguous cues in 
terms of the test order and the nature of the required anal- 
ysis. 

Two variables, in addition to the relative frequencies of 
cue-response associations, affected the obtained frequen- 
cies of responses. Greater absolute frequencies of pres- 
entation during learning were associated with greater tend- 
encies to “overshoot” matching of the test and learning 
response frequencies and small absolute frequencies with 
greater tendencies to “undershoot” matching. A tendency 
was also found for a decrease in the percentage of high 
frequency responses on a second trial with a given cue 
type. 

There was also evidence that when subjects make suc- 
cessive responses to the same type of stimulus, their re- 
sponses are not independent. However, when subjects, on 
successive trials, respond to stimuli that differ there is 
no evidence of sequential dependency. 

In the test situations in which too many cues were pre- 
sented, an attempt was made to pit the predictive efficacy 
of a model that assumed responses were conditioned in- 
dependently to the elements of individual cues, against two 
models that assumed responses were conditioned to pat- 
terns of elements (e.g. a noun and curved figure or a verb 
and curved figure). The former model, a “component- 
model,” predicted significantly more inappropriate re- 
sponses than were obtained. 
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Of the two pattern models, one assumed that various 
patterns of elements would be sampled randomly. The 
second pattern model, a *weighted-sampling” model, as- 
sumed that the probability of sampling a pattern of ele- 
ments would equal the relative frequence of occurrence of 
the pattern during learning. In situations with too many 
cues the latter assumption was supported. However, in 
the situation in which only a noun and a verb were present, 
the obtained results did not allow for a clear decision be- 
tween a “weighted-sampling” and a “random-sampling” 
model. Microfilm $2.75; Xerox $6.00. 122 pages. 


ACQUISITION AND EXTINCTION OF AN 
INSTRUMENTAL RUNNING RESPONSE UNDER 
DIFFERENT INTERTRIAL INTERVALS 


(Order No. 61-3961) 


James Leonard Fozard, Ph.D. 
Lehigh University, 1961 


The primary purpose of this experiment was to obtain 
empirical information on the relationship between inter- 
trial interval and the rate and terminal level of acquisi- 
tion and extinction of an instrumental running response. 

It was also designed to evaluate hypotheses concerning 
trial spacing effects generated by Estes’ statistical learn- 
ing theory. A third purpose of the study was to obtain a 
measure of spatial location, in an attempt to relate the ef- 
fects of trial spacing to the variability of running behavior. 

Five groups of 18, female, albino rats received four 
training trials per day spaced at either 40 sec., 15, 30, 


60, or 120 min., respectively, for a total of 120 acquisi- 
tion, 20 extinction, 20 reacquisition and 20 reextinction 
trials. Another group of 18 received one trial per day for 
a total of 45 reinforced trials. Three control groups of 
nine Ss each, and with trials spaced at 120 min., were used 
to evaluate the effects of satiation and drive effects on 
running performance. 


The major results of the study were as follows: 


1. During acquisition, there was an increase in per- 
formance for all experimental groups between the first 
and second trials of a day, the amount of increase being 
less for longer intertrial intervals. In later trials of a 
day, performance by the 40 sec. and 15 min. groups fell 
off, that of the 30 and 60 min. groups remained about the 
same, and that of the 120 min. group increased. The with- 
in day pattern persisted throughout both acquisitions. 

2. Spontaneous regression between blocks of daily 
trials was found for the experimental groups throughout 
the entire course of acquisition. The amount of regres- 
sion was not systematically related to trial spacing. 

3. First trial performance of the 120 min. group was 
superior throughout acquisition, but at asymptote, the dif- 
ferences between the groups were not systematically re- 
lated to trial spacing. Some evidence was found for a 
crossover of the performance curves of the closely and 
widely spaced groups between early and late acquisition. 

4. During extinction there was no systematic relation- 
ship between trial spacing and performance. In particular, 
no evidence for spontaneous recovery between days was 





found, and the within day pattern found in acquisition per- 
sisted in extinction. 

5. When measured by first trial performance, the 
groups showed superior performance during reacquisition 
and reextinction, although there were no differences be- 
tween groups. 

6. When compared with the first forty acquisition 
trials for all groups, and using the first trials of a daily 
block as a measure, the performance of the one trial per 
day group exceeded or was equal to that of the other groups. 

7. The control groups did not differ from the 120 min. 
groups at acquisition asymptote. 

8. The measured variability of performance was not 
related in a systematic way to the independent variable. 


These results generally failed to confirm a set of qual- 
itative hypotheses concerned with the effects of trial spac- 
ing which were derived from statistical learning theory. 

In particular, the failure to obtain spontaneous recovery 
during extinction was not anticipated. The results were 
discussed in relation to findings of other studies. Diffi- 
culties in testing the theory were also discussed. 
Microfilm $2.75; Xerox $7.20. 155 pages. 


THE EFFECTS OF ANXIETY AND TYPES OF 
STRESS UPON VERBAL SERIAL LEARNING 


(Order No. 61-4293) 


Dean Kenneth Froehlich, Ph.D. 
University of Illinois, 1961 


The major objective of this study was to demonstrate 
that two different types of stress conditions have different 
effects upon the performance of Ss on a verbal learning 
task. The two types of stress conditions employed in this 
study were modeled after those used in previous studies 
and established through the administration of verbally de- 
livered instructions. Stress conditions were conceptual- 
ized in terms of the probability that Ss would perceive a 
relationship to exist between correct anticipations to a 
serially presented list of nonsense syllables and the prob- 
ability that an aversive situation would occur. The per- 
formance of one group of Ss who learned the task under a 
condition where task performance was unrelated to the oc- 
currence of the aversive situation (irrelevant stress condi- 
tion) was compared to that of a second group that learned 
the task under a condition where performance was related 
to the occurrence of the aversive situation (stress relevant 
condition). An independent, physiological measure of anx- 
ious responsiveness to the stress conditions was also re- 
lated to type of stress and performance on the serial learn- 
ing task. 

It was found that Ss who learned the serially presented 
list of nonsense syllables under the irrelevant-stress con- 
dition took about 37% more trials to master the task than 
Ss who learned the task under relevant-stress conditions. 
No differences were found between the two types of stress 
conditions and the number of incorrect anticipations. When 
the Ss performance on the serial learning task under neu- 
tral conditions was compared to their performance under 
the two types of stress and related to changes in palmar 
sweating that occurred from neutral to stress conditions, 
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a significant difference occurred between the correlations 
obtained from the relevant and irrelevant conditions. In- 
crements in anxiety from neutral to stress conditions 
tended to be associated with fewer trials under relevant 
stress and significantly related to more trials under irrel- 
evant stress. A similar pattern in the direction of rela- 
tionships occurred with respect ot the number of incorrect 
anticipations, but failed to achieve a reliable level of sig- 
nificance. Finally, an analysis of mean palmar sweat 
scores by conditions revealed that higher levels of anxiety 
tended to be associated with initial exposure to the experi- 
mental conditions irrespective of the type of instructions 
administered. 

Analyses of discrepancies between the results of pre- 
vious studies with data obtained from this investigation 
seem explicable in terms of the different reinforcement 
contingencies inherent in the experimental designs. 

Microfilm $2.75; Xerox $3.00. 58 pages. 


THE EFFECTS OF PRIOR PART-EXPERIENCES ON 
VISUAL FORM PERCEPTION IN THE ALBINO RAT 


(Order No. 61-3801) 


Frieda Bornston Libaw, Ph.D. 
University of Southern California, 1961 


Chairman: Professor Wyers 


The study represents an attempt at empirical valida- 
tion of a deduction from Hebb’s theory of the development 
of visual form perception. His theory was interpreted to 
rest on three basic postulates: (1) that the ability to per- 
ceive visual forms is learned, (2) that perceptual learning 
occurs through the gradual additive integration of parts 
into wholes, and (3) that lines and angles constitute the 
perceptual elements so summed. It might thus be possible 
to demonstrate an inverse relationship between the amount 
of learning required to perceive a visual form and the 
number of its component lines and angles previously ex- 
perienced. 

To test the validity of this hypothesis, a triangle was 
taken as the prototype of a perceptual whole. Its parts 
were ranged in ordinal increments from zero to more- 
than-total number of elements in the following sequence: 
(1) complete darkness, (2) nonpatterned light, (3) straight 
line, (4) two-lines-and-included-angle, (5) triangle, 

(6) normal visual environment. Special apparatus was 
constructed which permitted the limitation of the visual 
environment to one of these six ordinal scale positions. 

Newborn litters of albino rats were kept in semidark- 
ness until the pups were 9 days old, i.e., 3 to 5 days before 
the eyes normally open. Nine days after birth each litter, 
with its mother, was transferred to a completely dark 
cage. At approximately 24 days of age pups were weaned 
and each of the nine litters was split across the six stim- 
ulus conditions in a treatments-by-litters experimental 
design. This placed nine animals in each of the scale’s 
six regions. Comparisons of the groups thus formed 
made it possible to determine the relative effects of dif- 
fering amounts of prior part-experiences on later percep- 
tual ability. 

Animals were exposed to their assigned visual environ- 
ments from weaning to approximately 91 days of age. 





Adaptation to the discrimination apparatus was followed 

by pretraining designed to assure that all animals had 
learned to operate the equipment with an average response- 
time of 5 seconds per trial. Both adaptation and pretrain- 
ing were carried out in complete darkness to prevent ex- 
traneous visual experience. 

After the completion of pretraining, discrimination 
training was begun at ten trials per day. The criterion for 
learning was eighteen correct responses in twenty consec- 
utive trials. The discrimination task involved a differential 
response to a simultaneously presented triangle and circle 
of equal brightness. Left-right position of the two stimuli 
was varied randomly. A noncorrection method was used. 

Three discrimination scores were obtained: (1) trials, 
(2) errors, and (3) time to learn to criterion. Scores were 
assumed to be valid measures of ability to perceive visual 
forms. 

Results. No significant differences in the rank order of 
ability among the six stimulus groups were found. Conse- 
quently, no inverse relationship between learning ability 
and amount of prior part-experiences could be demon- 
strated. It was found, however, that the normal group 
learned faster, with fewer errors, and in less time than 
any of the other groups except the nonpatterned light group. 

Conclusions. Results were nonsupportive of the exper- 
imental hypothesis and consequently of the theory from 
which it was derived. They did suggest, however, that the 
difference between normally reared animals and those 
reared under less advantageous visual conditions may re- 
flect differences in their preferences for the adoption of 
visual cues for the solution of problems rather than dif- 
ferences in visual perceptual ability per se. This inter- 
pretation gained support from some incidental findings of 
the study. 

The results therefore also strongly suggested a recon- 
sideration of the meaning of discrimination learning scores 
and a re-evaluation of their place in the construction of 
theories of perception. 

Microfilm $2.75; Xerox $8.00. 175 pages. 





AN ANALYSIS OF HUMAN PATTERNED- 
ALTERNATION PROBLEM SOLVING 


(Order No. 61-4201) 


Eugene Linker, Ph.D. 
Rutgers University, 1961 


Major Professor: Bruce M. Ross 


The experiment was concerned with investigating the 
ability to utilize sequential alternation patterning in prob- 
lem solving. The three main types of pattern regularity 
used were single, double, and quadruple alternation sys- 
tems. The specific sequential problems used in the ex- 
periment consisted of S making predictions about what 
symbols (+ or 0) would appear in each of the three windows 
of a display panel. Predictions were of two types: rela- 
tional (i.e., predictions about the successive patterns of 
pluses and zeros that appeared in the display panel), and 
specific predictions (i.e., specific predictions of + or 0 
for any one of the three windows in the display panel). The 
eight possible patterns of plus and zero were classified 
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into three binary categories, and the S’s task was to dis- 
cover the organization or sequential regularity of succes- 
sive patterns in terms of one or more of the three binary 
category referents. The possibility of a complete solution 
for relational predictions (i.e., discovery of the alternation 
system governing successive patterns) could be used as a 
basis for probabilistic solutions (e.g., maximizing or prob- 
ability matching solutions) for the specific symbol predic- 
tions. . 

The specific experimental hypotheses were that per- 
formance with both the single and quadruple alternation 
systems would be superior to performance with double 
alternation systems. The alternation systems chosen and 
the predicted relationships stem from assumptions re- 
garding a U-shaped relationship between alternation ease 
and alternation length. 

Two separate experiments were conducted. In experi- 
ment 1, S was concerned with making both relational and 
specific predictions. Only one of the three category ref- 
erents had its sequential order determined by an alterna- 
tion system. In experiment 2, S made only relational pre- 
dictions and the sequential order to two of the three 
category referents was represented by an alternation sys- 
tem. In experiment 2 a “constant” system was also used 
in some treatment conditions. 

The results from both experiments offered qualified 
evidence for the predicted superiority with single as 
against double alternation systems. The predicted rela- 
tionship between double and quadruple alternation systems 
was not substantiated by any of the comparisons in either 
experiment. There was some evidence that discernment 
of real differences in alternation system difficulty may 
depend upon the ease of the category referent into which 
information is coded. The failure to find significant dif- 
ferences between double and quadruple alternation systems 
demonstrated that alternation difficulty is not directly 
correlated with alternation length. 

Results indicated that number of trials as such does not 
appear to be a crucial factor in differentiating between 
alternation systems and that the “noticeability” of an al- 
ternation was not solely a function of how many times the 
system had been presented. 

Results suggest that a possible distinction between 
solvers and nonsolvers may lie in a greater tendency for 
the latter to restrict their intake of information to the cat- 
egory referent for which they are predicting. The possi- 
bility of the limitation of conceptualizing by the concrete 
performance aspects of the task was seen as analogous 
to Goldstein’s (1951) distinction between concrete and 
abstract behavior. 

Results for specific predictions with several treatment 
conditions indicated maximizing behavior. An explanation 
was offered in terms of the instructions which made ex- 
plicit the impossibility of a complete solution for specific 
predictions. 

For treatment conditions with identical alternation sys- 
tems in Experiment 2 there was evidence that good over- 
all performance when it did occur occurred for both al- 
ternation systems. This was generally not the case for 
treatment conditions with different alternation systems 
(excluding treatment conditions with a constant system). 
An explanation was offered in terms of redundancy of al- 
ternation systems to account for results. 

Microfilm $2.75; Xerox $5.40. 110 pages. 





REINFORCEMENT AS A FUNCTION 
OF INTERPERSONAL AND 
SITUATIONAL VARIABLES 


(Order No. 61-4209) 


Ruth Nishimura, Ph.D. 
Rutgers University, 1961 


Major Professor: Dr. Donald G. Forgays 


An experiment was conducted to investigate the effects 
of various reinforcing stimuli, instructional set, and sex 
of subject on operant response conditioning. The specific 
hypotheses were that: (1) efficacy of reinforcing stimuli 
is a function of the degree of information given to the sub- 
ject about reinforcement to be expected; and (2) the word, 
“good,” will function as a reinforcer for boys under task, 
but not relax, instructional set. 

The subjects were 96 seven year old girls, 96 seven 
year old boys, and 32 ten year old boys. The apparatus 
consisted of a box-like enclosure; a lever was mounted on 
one wall, with a light and candy chute mounted on the out- 
side of the wall. Subjects were assigned by sex to the ex- 
perimental conditions of reinforcement (candy, light, the 
word, “good,” or control) and instructional set (task- 
informed, task-noninformed, or relax). Ten year old sub- 
jects were assigned at random to the various reinforce- 
ment conditions; all were tested under task-informed 
instructional set. 

All subjects received a seven minute acquisition ses- 
sion and a ten minute extinction session. The response 
measure analyzed was lever-pull response frequency. 

Data were analyzed separately for acquisition and ex- 
tinction periods by means of an analysis of variance. 
Three analyses were carried out: one for seven year old 
children, one for ten-year-olds, and the last to compare 
seven and ten year old children. Tukey’s multiple com- 
parisons test was employed to test individual comparisons 
corresponding to significant effects found in the analyses 
of variance. 

Significant effects of instructions and time in acquisi- 
tion and extinction, as well as a sex effect in acquisition, 
were obtained for seven-year-olds. Numerous interac- 
tions, including the time by reinforcers by instructions by 
sex interaction, attained significance only in extinction. 
Variations in procedural methods from previous experi- 
ments were felt to explain the lack of significance in acqui- 
sition. The data offered partial support of both hypotheses, 
as well as being in accord with the general trends, though 
not with specific results, found in previous research. In 
addition, a sex difference in response to task-noninformed 
and relax instructions was obtained. The data suggest a 
differentiation in reinforcing properties of stimuli, with 
candy and light differing from “good” and control stimuli. 
Consequently, it is suggested that light may be a weak 
primary reinforcer, whereas “good” is similar to control 
in having no intrinsic reinforcing value, but appearing to 
act as a reinforcer only under certain conditions. The ex- 
ploratory investigation of age differences, using ten year 
old boys, suggested that there is a higher response fre- 
quency with increasing age. The lack of other significant 
effects was explained in terms of the use of only the task- 
informed set. 

Self-instruction was proposed as an explanatory 
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principle to account for complex patterns of response ob- 
tained both on seven and ten year old subjects. The human 
operant conditioning experiment was viewed in terms of an 
interpersonal process, with the suggestion that the variable 
and conflicting results reported in previous experiments 
could be accounted for in terms of lack of control of inter- 
personal and situational variables. 

Microfilm $2.75; Xerox $5.20. 103 pages. 


LATENCY OF CORTICAL AND SUBCORTICAL 
CONDITIONED RESPONSES IN THE CAT 
AS A FUNCTION OF DOMINANT 
CORTICAL FREQUENCY 


(Order No. 61-3349) 


Ralph Brian Pendleton, Ph.D. 
University of Utah, 1961 


Chairman: Paul B. Porter 


Moment-to-moment variability in response has long 
concerned behavioral science. Several investigators have 
proposed that if a stimulus is presented during a fast 
electrocortical frequency response tendency should be fa- 
cilitated. This study was initiated to investigate the role 
of cortical frequency in determining response latency in 
cats trained to a high criterion to three different CSs. 

An attempt was made to account for some of the vari- 
ability in latencies of response (LORs) in cats trained to 
flex in anticipation of an unavoidable shock. 

Three cats were fitted with chronically implanted re- 
cording electrodes and were trained to three CSs (tone, 
clicks and photic flashes). Electrical activity recorded 
from the visual cortex was also monitored by a variable 
frequency filter that was tuned to electrocortical frequen- 
cies generally accepted to indicate three levels of activa- 
tion. The filter was then connected to a CS timer so that 
the cat’s brain was placed in electronic circuitry with the 
CS. Each time the frequency of the cortex matched the 
preselected frequency of the filter, a CS - US cycle was 
delivered. 

Electrical activity from several cortical and subcorti- 
cal areas, representing sensory afferent, limbic and retic- 
ular activating systems, was recorded on EEG during each 
trial. As intrinsic electrical activity in each area was 
altered by the CS onset, a measure of brain LOR was pos- 
sible. 

Bursts of electrical activity from electrodes placed 
over the muscles of the flexor limb were recorded and 
LOR measures of flexion to a CS were made possible. 
LORs of changes in breathing pattern to CS onset were 
measured also. 

Mean EEG LORs of each cat were treated by analysis 
of variance with brain areas, frequency and CS mode as 
dimensions. The F ratios provided tests of the reliability 
of differences in LORs found as main effects. 

EEG LORs from areas histologically confirmed as 
common to all cats were treated by a combined analysis of 
variance with the same three hypotheses being tested, but 
with a reduced number of areas. 

Changes in flexion and respiratory LORs were each 
treated by a separate analysis of variance. 








Rank order of activation of brain areas was estimated 
from a matrix of rank ordered trials which were reduced 
to a ratio of activation. This ratio was derived from di- 
viding the sum of times an area led other areas in acti- 
vating by the sum of the times it followed. 


The findings are listed below: 


1. Mean latencies of response from reticular areas 
(mesoreticulum and centre median N.) in only one of three 
cats were reliably shorter under all conditions of cortical 
frequency and CS mode, than those from other brain areas. 

2. A rank ordering of mean LORs from different brain 
areas showed that areas of the reticular formation led in 
LOR oftener than other areas, but on some trials followed. 

3. There was a reliable decrease in mean latencies of 
response from brain and flexor muscle during increased 
cortical frequency. 

4. There was a reliable decrease in mean latencies of 
response from brain and flexor muscle to acoustic CSs as 
contrasted with photic CSs. 

5. Mean latencies of conditioned respiratory responses 
were not reliably shortened during increased cortical fre- 
quency, but were shortened reliably under auditory CSs. 

6. Although the range of response variability was re- 
duced under each of the three conditions, there is still 
much variability in LOR to be accounted for. 

Microfilm $2.75; Xerox $5.00. 98 pages. 


OPERANT CONDITIONING OF 
HEART RATE 


(Order No. 61-4485) 


Donald Walter Shearn, Jr., Ph.D. 
Indiana University, 1961 


Conditioning of heart rate was achieved through an op- 
erant procedure, the Sidman avoidance schedule, where 
postponement of electric shock was made contingent upon 
temporary heart rate accelerations. The effect of the 
shock, as such, was measured by means of a yoked control 
procedure whereby control subjects received shocks of the 
same number and temporal distribution as subjects under 
the contingency conditions. 

In applying the contingency that only high heart rates 
would postpone shock, the great variance in heart rate for 
different subjects and the same subject within and across 
sessions was taken into account. Five heart beats had to 
occur within a criterion time 5% below the average time 
required for five beats during the preceding period of a 
few minutes to be tallied as a temporary acceleration by 
the apparatus, 

For six subjects shock pulses were delivered to the 
ankle every 20 seconds unless a shock timer was reset, 
postponing the next shock for 20 seconds. For the six re- 
maining subjects these intervals were 60 seconds. Three 
subjects under each interval were operant subjects, that 
is, their heart rate accelerations reset the timer and post- 
poned shock. The other three subjects under each interval 
were control subjects who received shock pulses according 
to a sequence established by an operant subject. Subjects 
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could see the reset timer and hear their heart beats over 
a loudspeaker. 

Across the five sessions of the experiment the number 
of temporary accelerations rose for the operant subjects 
and fell for their yoked controls (P<.03). Over-all mean 
heart rate was little affected by the operant and control 
procedures but was greatly affected by the 20 second and 
60 second shock intervals. Pooling subjects by the latter 
category revealed that within session decrement in mean 
heart rate was significantly more rapid for the 20 second 
interval (P<.005). Despite the more rapid decrement in 
over-all heart rate, the 20 second interval produced about 
twice as many short term accelerations as the 60 second 
interval. 

The temporary heart rate accelerations of both operant 
and control subjects were accompanied by significant 
changes in the amplitude and frequency of respiration. 
Operant and control conditions could be differentiated, to 
some extent, on the basis of respiration, whereas the 20 
second and 60 second shock intervals could not. 

The problem of correlation between various responses, 
such as heart rate and respiration, may be made more 
tractable by the present approach than by classical con- 
ditioning since independent contingencies can be provided 
for the responses of different somatic systems. 

Microfilm $2.75; Xerox $3.00. 43 pages. 


TENDENCY TO ANALYZE AS A FACTOR IN 
THE ACQUISITION AND REACQUISITION OF 
SKILL ON SUCCESSIVE SERIAL MOTOR TASKS 
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Richard Wallace Sheldon, Ph.D. 
State University of Iowa, 1961 


Chairman: Professor Don Lewis 


The purpose of the present study was to determine 
whether or not analytic tendency is significantly related to 
the performance of college women on tasks provided by 
the Serial Discrimeter. The subjects were classified as 
analyzers or non-analyzers on the basis of their verbal 
reports as to the method of solving block design problems 
of the Kohs type. 

Of the 152 female volunteers from a course in elemen- 
tary psychology who were given the block design test, 58 
were classified as analyzers and 94 as non-analyzers. 
Speeds of solving these problems were also used in dif- 
ferentiating the subjects to control for the factor of intel- 
ligence, inasmuch as three of the block design problems 
were taken directly from the Wechsler Adult Intelligence 
Scale. 

A total of 96 subjects from the above population per- 
formed the serial learning tasks. Of these, 36 were ana- 
lyzers with block design scores of =22 and designated as 
Group A, 36 were non-analyzers with scores of >22 (Group 
NA-1), and 24 were non-analyzers with scores of =21 (Group 
NA-2). 

A task on the Serial Discrimeter consists of perform- 
ing a sequence of six moves, that is, a subject must move 
a vertical wobble-stick into six horizontal slots in a cer- 
tain order. In the study, three tasks were learned by trial- 








and-error, the order of tasks being counterbalanced to 
provide for an analysis of the transfer effects. Practice 
on each task was continued until a total of ten correct se- 
quences had been executed, though not necessarily in suc- 
cession, and then the three tasks were relearned in the 
same order to the same criterion. 

The results lend some support for the view that ana- 
lyzers, as compared to non-analyzers, are less suscep- 
tible to interference effects when performing successive 
tasks on the Serial Discrimeter, but they are far from 
conclusive. No dependable differences were found between 
Groups A and NA-1, but most of the trends were in the 
predicted direction, and no trends were found to contradict 
these predictions. The data indicate that analyzers, as 
compared to subjects in Group NA-1, tend to (1) improve 
more over tasks in performing the ten correct sequences 
during Initial Learning (InL), (2) make fewer “Repeat 
Errors” on the third task during InL, (3) show less retro- 
active loss, and (4) take fewer trials during relearning 
(RL) to attain their previous level of proficiency in per- 
forming the correct sequences. 

Dependable differences were found between Groups 
A and NA-2, with the analyzers (1) performing the correct 
sequences more quickly during InL, (2) making fewer 
“Repeat Errors” throughout InL, (3) performing the cor- 
rect sequences more quickly during RL, and (4) making 
fewer *First Errors” during RL. These differences, how- 
ever, seem to reflect a greater difficulty on the part of 
subjects in Group NA-2 to conceptualize the nature of the 
task, rather than a greater susceptibility to interference. 

Differences between Groups A and NA-2 which do sug- 
gest that non-analyzers are more susceptible to interfer- 
ence were in the same direction as those found between 
Groups A and NA-1 above. These differences were not 
statistically dependable. 

Microfilm $2.75; Xerox $5.40. 106 pages. 


REVERSIBLE CORTICAL DEPRESSION AND 
AVOIDANCE BEHAVIOR IN THE RAT 


(Order No. 61-4388) 


Jack Thomas Tapp, Ph.D. 
University of Illinois, 1961 


In order to define the relationship between the magni- 
tude of the behavioral loss and the concentration of potas- 
sium chloride solutions applied to the cortex of rats, an 
experiment was conducted in which avoidance of a strong 
shock was conditioned to a visual and auditory stimulus in 
a shuttle box. 

After training to a criterion of 90% correct avoidance 
on two successive days, 20 trials per day, an operation was 
performed in which polyethylene tubes were bilaterally im- 
planted under the skull of 30 animals. The tube location 
was varied over three placements: frontal, medial, and 
posterior. After retraining to the above criterion, each 
animal was given a series of five treatments in which five 
different concentrations of KCl in Ringer’s solution, (1, 
2.21, 4.9, 10.84, and 24%) were injected into the tubes im- 
mediately prior to testing. The animal was required to 
perform at 90% correct avoidance between treatments. 

The results of this study showed that (a) the behavioral 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8Y% inches; the number of pages in the manuscript. Please order copies by number. 





1728 


PSYCHOLOGY 





deficit measured by increased latency was a function of the 
concentration of the KCl solution, (b) the loss in avoidance 
behavior was reversible and the duration of the effect was 
a function of the KCl concentration, (c) the loss in the 
avoidance habit may be symtomatic of a general loss in the 
animal’s ability to perform tasks involving integrated 
motor behavior, (d) the effect was extremely variable 
under the conditions of this experiment, and (e) no differ- 
ences were observed between placements. These results 
were discussed in terms of the electrophysiological phe- 
nomenon of spreading cortical depression. 

Microfilm $2.75; Xerox $6.20. 127 pages. 


MEANINGFULNESS, SIMILARITY, AND 
PAIRED-ASSOCIATE LEARNING, 


(Order No. 61-4225) 


Cynthia Crosby Wimer, Ph.D. 
Rutgers University, 1961 


Major Professor: Dr. Nelson G. Hanawalt 


Previous research has found a number of character- 
istics of words that are related to the difficulty with which 
the words are learned. The two most potent variables are 
the meaningfulness of the words and the similarity among 
them. 

Meaningfulness has been found to be positively related 
to rate of learning, the effect being greater for response 
meaningfulness than for stimulus meaningfulness. The 
primary dimensions of meaningfulness are familiarity and 
association value, and these two characteristics appear to 
be related through the antecedent condition of frequency of 
occurrence, of which both are positive functions. 

Similarity is negatively related to rate of learning, the 
effect being greater for stimulus similarity than it is for 
response similarity. Several dimensions have been iso- 
lated, among them formal similarity, which is particularly 
important for the learning of nonsense materials, and de- 
notative, connotative, and associative similarity, which ap- 
pear to affect the learning of meaningful words. 

Meaningfulness has been shown to be a possible dimen- 
sion of similarity, but the general relationship between the 
two variables is a complex one and has not been extensively 
investigated. 

The purpose of the present study was to investigate the 
effects of various stimulus characteristics, especially 
meaningfulness and similarity, on the difficulty of learning 
of paired-associate lists. The study differed from previ- 
ous ones in that it was designed for correlational analysis 
rather than for comparison of groups. This design made 
possible the use of a larger number of variables, as well 
as a wider range of values for each variable. Further, in 
not assuming that the variables were orthogonal, and in 
allowing them to covary, it permitted the analysis not only 
of their relative effects on difficulty but also of the inter- 
relationships among them. 

Thirty-two lists, consisting of six words each, were 
constructed from a basic pool of 32 common nouns. Meas- 
ures of the difficulty, meaningfulness, and similarity of 
the lists were obtained experimentally, and published se- 





mantic differential ratings were used to scale the lists on 
the remaining variables. 

A correlational analysis showed superficial agreement 
with the results of previous experiments, in that the cor- 
relations between intralist stimulus similarity and diffi- 
culty were positive and significant and those between stim- 
ulus meaningfulness were negligible. The results of a 
factorial analysis, however, suggested that meaningfulness, 
to the extent that it is defined as intensity of meaning, or 
vividness, had a small negative relationship with difficulty. 
Associative similarity was the major factor in simple 
judged similarity as well as the principle correlate of dif- 
ficulty. Meaningfulness and similarity were positively re- 
lated on an associative basis. 

It was suggested that the vividness aspect of meaning- 
fulness be examined further in relation to difficulty, and 
that the relationship between meaningfulness and similarity 
be taken into account when the effects upon difficulty of 
learning of either variable are studied. 

Microfilm $2.75; Xerox $4.40. 84 pages. 


TWO PARAMETERS OF ESCAPE BEHAVIOR 
(Order No. 61-4493) 


Eugene Winograd, Ph.D. 
Indiana University, 1961 


With the accumulation of a substantial body of litera- 
ture concerned with the aversive control of behavior, cer- 
tain theoretical problems remain unresolved. Chiefly, 
these problems are centered around the question of 
whether behavioral processes commonly called avoidance, 
escape and anxiety can be accounted for with principles 
derived from situations involving positively reinforced be- 
havior. The first of the two experiments comprising this 
dissertation was concerned with the effects of fixed ratio 
schedules of reinforcement of different lengths on escape 
behavior. This schedule was chosen because it has been 
the subject of much research in situations involving nutri- 
tive reinforcement and has produced consistent effects in 
many different organisms and situations. 

Electric shock was employed as the aversive stimulus 
and the same three white rats served as subjects in both 
experiments. In the first experiment, the subjects were 
observed for extensive periods on the following fixed ratios: 
FR1, FR5, FR10, and FR20. In the second experiment, the 
subjects were placed on FR5 throughout and the intensity 
of the shock was varied. The intensities studied were: 
0.00, 0.25, 0.50, 1.00, 2.00 and 4.00 milliamperes. Each 
intensity was presented within a given session in ascending 
or descending order. 


The major findings were: 


1. The latency of the first response to the shock was a 
function both of ratio length and shock intensity, in 
creasing with increases in ratio length and decreas- 
ing with shock intensity. 


The escape rate showed breaks or pauses at FR20, 
thus yielding a lower over-all rate at this ratio than 
at the lower ratios. The escape rate increased with 
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shock intensity throughout the range of intensities 
for one subject, and declined again at the higher 
intensities for the other two subjects. 


. The rate of response between shock trials (i.e., 
extra rate) showed an inverse relation with ratio 
size for all subjects and with shock intensity for 
two subjects when responses occurring early in the 
shock-off period were omitted from the analysis. 


4. Contrary to earlier findings with continuous rein- 





forcement, the duration of the extra responses, or 
holding, declined with time in the experimental 
situation to very low levels, and holding time showed 
no systematic relation to either of the independent 
variables. 

An attempt was made to relate the results to compa- 
rable studies involving the use of positive reinforcement. 
The importance of stimulus generalization, response com- 
petition, magnitude of reinforcement, and the discrimina- 
tive functions of the shock in accounting for the results 
was pointed out. Microfilm $2.75; Xerox $4.00. 74 pages. 
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A CRITICAL EXAMINATION OF THE MYSTICAL 
IDEALISM OF RUFUS MATTHEW JONES 


(Order No. 61-3811) 


Gordon Charles Atkins, Ph.D. 
University of Southern California, 1960 


Chairman: Professor Ross 


The American people have always struggled with formal 
philosophy, and there remains today a suspicion of philos- 
ophy and its associates. For them philosophy has become 
the duality of an organized, discursive discipline in the 
first instance, with little relevance to life, and in the sec- 
ond, a real philosophy of life experience emerging from 
the existential situation. 

In the development of his philosophy of mystical ideal- 
ism, Rufus Jones overcame this bifurcation and lived in 
deep appreciation of the mystical dimensions of life. He 
goes back to the Greek tradition which sought to find a cor- 
respondence between theory and action. Merely theorizing 
and explaining were inadequate to Jones, who felt a deep 
sense of moral responsibility. 

Jones’ most concise definition of mysticism states: 
“Mysticism in its simplest and most essential meaning is 
a type of religion which puts the emphasis on immediate 
awareness of relation with God, direct and intimate con- 
sciousness of Divine Presence. It is religion in its most 
acute, intense and living stage. ... The essentia of mys- 
ticism is the experience of direct communication with 
God.” In the tradition of Western classical mysticism, 
Jones is especially indebted to Plotinus, Meister Eckhart, 
and George Fox, and in the American, to Woolman, Emer- 
son, and Whitman. 

His contribution to American life may be summarized 
under five important activities. He became the leading 
historian of mysticism in this century. The American 
Friends Service Committee founded by Jones continues in 
force and bestows a social immortality upon him. He be- 
came the great contemporary reformer of the Religious 
Society of Friends. At Haverford College he became known 
as a great teacher of philosophy and wise counselor in the 
lives of hundreds of students. His greatest influence rests 
with his interpretation of mystical idealism to an era dom- 
inated by science and materialistic emphasis. 

Jones became the interpreter of a new mystical em- 
phasis termed Affirmation Mysticism, which relates to 
social processes and is concerned with the amelioration 





of social ills and from which develops an understanding 
of the mystical elements in the immediacy of life. 
Characteristics of contemporary life that lead to indi- 
vidual isolation and impersonalization represent the 
area where this philosophy can make a contribution to 
the predicament of modern man. Through love true iden- 
tification with one’s fellows can be achieved. Fundamen- 
tal to this accomplishment is the capacity to participate 
in current social tasks. This became the mysticism 
of the existential situation, a mysticism which estab- 
lishes an empathetic relationship with others, finds 
God in the affairs of men, and makes possible an under- 
standing of the universal nature of the religious ex- 
perience. 

Jones suggests that in modern science the unknown and 
evidence of the mysterium tremendum are again acknowl- 
edged—and by a methodology that is regarded as being in 
strongest opposition to mystery. Traditionally mysticism 
has been regarded as opposed to science and as an obstacle 
in the development of the empirical method. This view may 
apply to certain forms of Oriental mysticism but not to 
Affirmation Mysticism. 

For Jones it is not a question of what the scientific 
method will tell us about reality as much as it is a ques- 
tion of what is neglected by this methodology. In his phi- 
losophy science begins with a sense of awe and ends with 
the recognition that mere quantification is inadequate and 
that pluralistic pathways lead to the consideration of reality 
which ultimately represents a monistic process. The spirit 
of mysticism is a companion for science; together they 
make possible a new vision of reality. These discussions 
demand a new appraisal of mysticism. 

Microfilm $3.35; Xerox $11.70. 259 pages. 





The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 


process to 6 x 8% inches; the number of pages in the manuscript. 


Please order copies by number. 





1730 RELIGION 





SEARCH FOR SIGNIFICANT FORM, 1905-1915: 
AN EVALUATION OF THE SYMBOLS OF 
TRADITION AND REVOLT IN AMERICAN 

LITERATURE, PAINTING, AND MUSIC. 


(Order No. 61-3817) 


Donald Howe Frantz, Jr., Ph.D. 
University of Southern California, 1960 


Chairman: Professor Ross 


The purpose of this dissertation is to evaluate the 
symbols of Tradition and Revolt in American literature, 
painting, and music. 

The report of this study is divided into four sections. 
The first section examines the nature of the problem: 
man’s divisiveness, his dualisms, and his blasphemy. 
These are summarized under the headings: The Scandals 
of Plurality, Duality, and Rationality and are pertinent to 
the over-all consideration of Anarchy and Unity or Auton- 
omy and Significant Form. In order to assess these prob- 
lems, an evaluation is made of a number of works, partic- 
ularly those of Prendergast and Ives. The whole study is 
approached from a cyclical thematic, using the principle 
of alternation of William E. Hocking. 

The second section is a study of the search for auton- 
omy, using the symbols of the Virgin and the Dynamo. 
Henry Adams’ two books, Mont-Saint-Michel and Chartres 
and the Education of Henry Adams, particularly the latter 
for its report on the potential destruction of civilization 
by the Dynamo, are considered. The scientific themes of 
Adams’ day and the new theories of Einstein are evaluated 
for the difference between descriptive and poetic language. 
The scandals of plurality, duality, and rationality are fur- 
ther discussed, from the point of view of art and the need 
for symbolic language. This section is concluded with a 
survey of the avant-garde publication of the period, Cam- 
era Work, a landmark in art history for its promotion of 
autonomy. 

The third section is a study of the search for signifi- 
cant form, entitled The Three Princes of Serendip. The 
works of three artists—the painter Prendergast for color 
and linear imagery, the composer Ives for sound and anal- 
ogy, the philosopher Hocking for concepts and a principle 
of alternation in words—are analyzed for their contribu- 
tions to a nondual aesthetic. Their works are first eval- 
uated for their serendipitous —unexpected and pleasant — 
discoveries in things not sought for. Second, they are 
considered for their technical innovations; third, for their 
subject matter; fourth, for their concepts of aesthetics. 

These three men demonstrate that man does not need 
to be an outsider and that the cry of being lost is really a 
plea to be productive. These men believe that works of 
art should speak for themselves. Prendergast and Ives 
are original artists who broke many rules but revolted 
from solid foundations. Their revolt was not from the 
worst to the best, but from the great to the greater. They 
are eclectics, taking the best from what existed, creating 
new language for what did not. Hocking offers the insight 
to the significant form of art. It is that work which sym- 
bolizes the principle of alternation—the relationship of the 
whole and the parts, the complementary forces of utility 
and fertility, the balance between the force of love and the 
love of force. 

The fourth section is a brief evaluation of the symbols 
of tradition and revolt in the period 1905-1915, and a sum- 














mary of the need for work and worship, the alternating 
forces in man’s search for autonomy and significant form. 
These themes are integral parts of the study: (1) doc- 
trine of prophetic love, (2) principle of alternation, (3) cy- 
clical view of history, (4) individual symbolism, (5) rela- 
tion of symbols and explanation, (6) an oblique approach to 
knowledge, (7) serendipity, (8) nondual aesthetic, (9) con- 
cept of one and the many, (10) role of the creative indi- 
vidual. Microfilm $4.65; Xerox $16.45. 361 pages. 


AWARENESS OF SOCIAL PROBLEMS IN 
THE PREACHING OF GEORGE A. GORDON 
AND FREDERICK M. MEEK. 


(Order No. 61-3740) 


William Henry Likins, Th.D. 
Boston University School of Theology, 1961 


Major Professor: Dr. Allan K. Chalmers 


This dissertation seeks to do three things: (1) to pre- 
sent the milieu of Boston, 1880-1930 and 1945-1960; (2) to 
study the awareness of social problems (alcohol, Church 
and State, crime and punishment, housing and health con- 
ditions, international relations, labor relations, politics, 
race relations, and social change) in the preaching of 
George A. Gordon and Frederick M. Meek; and (3) to eval- 
uate the effect of their statements upon selected individuals. 
A secondary concern is to observe what noticeable differ - 
ences, if any, may be found in Meek’s preaching on the 
designated topics following his approval of the project in 
November, 1957. 

The word “preaching,” for purposes of this study, means 
all available published sermons and books by Gordon and 
Meek. 

Chapters II and V outline the cultural, political, com- 
mercial, social, and religious movements of the eras 1880 
to 1930 and 1945 to 1960. 

The work of Chapters III and VI grows out of a careful 
reading of sermons and books by Gordon and Meek in an 
effort to discover their awareness on the selected social 
problems and what, if anything, they had to say on these 
issues. 

Evaluations in CHAPTER IV have been made from news- 
paper reports of Gordon’s comments, testimonies in the 
volumes commemorating his twenty-fifth and fortieth an- 
niversaries as minister of the Old South Church, and let- 
ters from those who heard him preach. 

CHAPTER VII reports the results of a questionnaire 
adapted with permission of Church Surveys of Boston Uni- 
versity. The questionnaire was distributed to 218 attend- 
ants of the Old South (Congregational) Church in Boston, 
Massachusetts. In an effort to evaluate the effectiveness 
of Doctor Meek’s preaching on social problems every fifth 
plate in the church’s list of active families was selected to 
which address was sent a schedule and a covering letter 
from the minister. Of the 186 returned, 178 (81.7%) were 
usable for purposes of this study. It is assumed that the 
responses are representative of the membership and con- 
stituency of the church. At the least it may be affirmed 
that the analysis gives the social background, beliefs, and 
action of the 178 respondents. 
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Conclusions based on the study are as follows: 


(1) Gordon and Meek, while being among the most out- 
standing preachers of their respective eras, are neither 
radical nor prophetic social reformers in the pulpit. 
Though their sermons evidence an awareness of the social 
problems of their day, neither of these men can be de- 
scribed as an initiator of creative social change. 

(2) Gordon and Meek, similar in several ways, lived in 
dissimilar eras. It is impossible fairly to compare or 
contrast these two men since Gordon is a child of the nine- 
teenth century, and Meek is a product of the twentieth. 

(3) To understand and evaluate an individual’s preach- 
ing on social problems the cultural, political, commerical, 
social, and religious movements of the era should be re- 
constructed. Preaching cannot be evaluated fairly without 
a thorough knowledge of the milieu in which it is delivered. 

(4) Various methods may be used to discover the ap- 
parent effect of an individual’s preaching on social prob- 
lems. An effective method for obtaining data on the social 
background, beliefs, and action of living individuals is via 
a statistical instrument. Perhaps as reliable a method as 
can be found for studying and evaluating the apparent effect 
which a preacher’s words had upon an earlier generation 
is the study of newspaper accounts of the man’s sermons 
and tributes gathered from books, letters, and interviews. 

(5) Preaching on social problems is needed at the Old 
South Church since the present congregation looks more to 
its minister than other groups in or outside of the church 
for guidance and leadership on social responsibility. 

(6) Gordon and Meek, while preaching primarily to 
university personnel and students and others who, if em- 
ployed, probably were in positions classified as “profes- 
sional,” have had an influence beyond the adjacent com- 
munity. The modest membership of 1150 is a misleading 
index to the real influence of this church. 

(7) An individual’s preaching may be influenced by the 
power of suggestion. A study of Frederick M. Meek’s 
sermonic references on social problems before and after 
the date he gave permission for this project to be conducted 
(November, 1957) shows that some of the strongest state- 
ments on the selected issues have been made since he 
has known that his preaching was being evaluated for its 
content on social problems. 

Microfilm $5.35; Xerox $18.90. 418 pages. 


THE TWO VIEWS OF MAN IN PASCAL 
(Order No. 61-3845) 


Thompson Rhodes, Ph.D. 
Drew University, 1961 


This thesis maintains that there are two distinct anthro- 
pologies in Blaise Pascal. The first, derived largely from 
Cornelius Jansenius, is rather orthodox. This view is to 
be found in most of Pascal’s writing prior to the Pensées. 

I have labeled it his “substantial” view of man. But the 
Pensées themselves introduce a different anthropology, 





which I have labeled his “existential” view. The thesis 
itself was developed in three sections: 


Part I. Introduction. — The general problem of meth- 
odology in any anthropology was first discussed. Following 
Ernst Cassirer, two main types were distinguished: the 
“substantial” and the “functional.” Next, Pascal’s histori- 
cal situation was investigated. My claim here was that the 
collapse of the medieval Weltanschauung (which was simul- 
taneously a collapse in man’s previous self-understanding) 
was a prime factor in obliging Pascal to move beyond his 
“substantial” to his “existential” view of man. 





Part II. Pascal’s Two Views of Man. — (a) “Substan- 
tial” view. This was seen as a type of the “substantial” 
methodology noted above. More specifically for Pascal, it 
involved the use of the Cartesian l’esprit de géométrie as 
the universal methodology which applied to man as well as 
the rest of reality. Pascal’s “substantial” view of man is 
worked out in terms of a series of dualisms: reason- 
passions, temporal-eternal, and misery-greatness. 

(b) “Existential” view. Pascal now follows the method he 
calls l’esprit de finesse. This type of thinking does not 
follow the explicit rules of l’esprit de géométrie; neverthe- 
less it has an “order” of its own. This now becomes the 
only way in which to grasp human reality. Turning now 
from the methodology of his “existential” view to the view 
itself, I developed it by using three pascalian concepts: 
reason, automaton, and heart. Reason is that faculty by 
which man grasps or recognizes reality. The automaton 

is that aspect of the self which takes over our irreflective, 
or habitual activities. Pascal also calls it the machine, 
imagination, self-love, and custom. While it is a necessary 
aspect of the human being, it has been existentially dis- 
torted. This automaton functions at both the conscious and 
unconscious levels. The heart is viewed both as a capacity 
and as a term descriptive of man when he acts with all his 
being. Viewed as a capacity, the heart represents our un- 
conscious love for God and self. The pascalian man is 
seen as composed of both an “outside” conscious self, and 
an “inside” unconscious self. The “outside” self includes 
the reason, the will, and conscious aspects of the automa- 
ton. The “inside” self is made up of the unconscious as- 
pects of the automaton, together with the heart considered 
as the capacity to love God and self. The human predica- 
ment is that the automaton and the heart follow conflicting 
roads to happiness. Pascal describes this as the “hateful 
self.” The religious problem is to loosen the hold of the 
automaton, so that man can follow the desires of his heart. 














Part III. Pascal’s Use of the Intellectual Tradition. — 
Here I attempted to determine the antecedents of Pascal’s 
“existential” view of man. From Montaigne he learned to 
know man in his “misery,” but Montaigne failed to grasp 
man’s *greatness.” The pascalian notion of the heart was 
probably derived from biblical sources. His indebtedness 
to Augustine, Bernard, and de Sales was also investigated. 
Descartes was seen as a negative influence on Pascal’s 
anthropology, from which Pascal had to free himself in 
order to develop his “existential” view. 
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EFFECTS OF TASK SIMILARITY, 
PREFERENCE, DIFFICULTY, OUTCOME 
AND GOAL VALUE ON 
EXPECTANCY-GENERALIZATION. 


(Order No. 61-3507) 


Sylvia Farnham, Ph.D. 
University of Pennsylvania, 1961 


Supervisor: J. C. Diggory 


Probability of success P(s) estimates were made by 
children, 6 to 11 years old, half of whom were performing 
a task for a prize, and half of whom were not performing 
for a prize. The task, AB, was composed of two other 
tasks, Task A and Task B, on which some Ss had previous 
success and failure experiences. Forced-choice state- 
ments were taken from these Ss as to the similarity of 
Task AB to Task A or to Task B, preference for Task A 
or Task B, the relative difficulty of Task A and Task B, 
and whether the successful task or the failed task would 
be chosen for another trial. Both the frequencies of the 
statements, and the association of the statements with 
differences in the P(s) level for Task AB, were examined. 
The effects of the prize on the AB P(s) levels of Ss with 
and without prior experience on the A and B tasks were 
also examined. 


The results may be summarized as follows: 


1) Ss judged the AB task to be more similar to the B 
task (a motor task). They preferred the B task and they 
considered the A task (a mental task) more difficult. 
There were no differences between the Prize and No-Prize 
groups on these judgments. 

2) Ss trying for a prize, when temporarily interrupted 
and asked for a judgment, most frequently expressed a 
wish to try the first task again, regardless of which one 
it had been, and regardless of whether or not it had been 
successful. This effect did not appear among Ss who were 
not working for a prize on Task AB. 

3) In both groups, there was a highly significant as- 
sociation (negative) between the preference and difficulty 
judgments. The Ss preferred the “easy” task. 

4) Contrary to prediction, the success or failure of the 
A and B tasks had no effect on the frequency with which 
Task AB was judged “similar” to them. Success or fail- 
ure also had no significant effects on the frequency with 
which the A and B tasks were preferred, considered 
“hard” or chosen for another trial. 

5) In the No-Prize group, the mean P(s) level for 
Task AB (the third task) was directly affected by the suc- 
cess or failure of the first task which was performed, 
whether A or B. Differences in this level were also as- 
sociated with the success or failure of the preferred task, 
and of the task which these Ss considered “hard.” 

6) In the Prize group, differences in the AB P(s) level 
were associated with the success or failure of the task 
these Ss most frequently wished to try again. 
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7) Contrary to prediction, the success or failure of the 
task Ss judged to be “similar” to Task AB was not associ- 
ated with differences in the AB P(s) level. 

8) In both groups, the relative difficulty of the task Ss 
considered similar to Task AB was associated with differ- 
ences in the P(s) level of Task AB. However, these dif- 
ferences were reversed in the two groups: among the 
Prize Ss, when the “similar” task was “easy” (according 
to their own judgments) the P(s) level for Task AB was 
higher than the level of Ss who judged the “similar” task 
to be “hard.” But among the No-Prize Ss, when the “simi- 
lar” task was “easy,” the P(s) level for Task AB was 
lower than the level of Ss who judged the “similar” task 
to be “hard.” 

9) Contrary to prediction, the AB P(s) level of Ss who 
were working for a prize but who had no prior experience 
on related tasks, was not higher than the P(s) level for Ss 
working under these same conditions, but not for a prize. 
In accordance with prediction, however, the AB P(s) level 
of the Ss who were working for a prize, and who had 
prior experience on related tasks, was directly affected 
by goal value: Ss who were working for a prize stated a 
higher average P(s) for Task AB than Ss who were not 
working for a prize. 

It was concluded that children who are working on a 
task which has no specific valued consequence (but appears 
to be an end in itself) may permit expectancy of success 
to be influenced by the relative value of difficult and easy 
achievements—these children may have a higher expect- 
ancy of success on a difficult task than on an easy one. 
Children who are working on a task which has a specific 
valued consequence (such as a prize) are more realisti- 
cally influenced by difficulty, and state their highest 
expectancy for an “easy” task. These results were inter- 
preted as indicating that an “irrational” expectancy, if 
taken as an index of self-esteem, may be a predictable 
function of the child’s current situation. 

Microfilm $2.75; Xerox $3.00. 56 pages. 


COLLEGE AS SOCIAL OBJECT: 
A STUDY IN CONSENSUS. 


(Order No. 61-4029) 


Wynona Smutz Garretson, Ph.D. 
State University of Iowa, 1961 


Chairman: Professor Manford H. Kuhn 


Consensus about social objects is necessary for the 
effective operation of a social system. People cannot par- 
ticipate in a situation without understanding the purposes 
and language pertinent to that situation. The concepts 
necessary are part ofahighly abstract collective act which 
provides sets of categories, and prescriptions for seeing, 
thinking, feeling and acting, through common images. 
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The subject of this research is the orientations which 
students and faculty have toward their colleges, and the 
degree to which those orientations are shared. These 
orientations are described for each college as profiles or 
collective images. These images are shown to vary in 
formal content, and to vary in the degree of agreement or 
consensus with which they are held from campus to 
campus. 

Pencil and paper questionnaires were administered to 
entire populations of four liberal arts colleges. These 
questionnaires contained “The Twenty Statements Test 
or “Who Am I?” The Objects Content Test or “What is 
___?” and a face data sheet. 

A formal content analysis of the college statements, 
(collected as answers to “What is _?”), yielded a set of 
four categories on which the college images were based. 
Protocols were assigned on this basis to a social, aca- 
demic, ethical or physical category, and distributions de- 
veloped for each college. 

Efforts to find the images spurious in origin, or to 
interpret the images in terms of the social positions of 
the respondents failed, as did efforts to specify the condi- 
tions or contingencies under which the images obtained. 
Social position, identification, and self conception were 
the major categories of test variables employed. The 
images were found to be both reliable and valid. 

An interesting connection between the self conception 
and the conception of the college emerged from the study: 
the same level of reference is utilized by the respondent 
for each conception. This means that persons who view 
themselves from the standpoint of the general other, for 
instance, view their other objects from that standpoint as 
well. This finding contributes to the assumption that at- 
titudes are organized by the individual into a unified 
whole, with the self conception in the core position. We 
find that the level of reference of another object concep- 
tion can be predicted reliably from the self conception. 
There also appears to be some connection between self 
conception and consensus about the college objects. 

We have found that colleges are in fact social objects 
to students and faculties, and that the colleges as objects 
are the subjects of images which are held in various de- 
grees of consensus by these participants. 

The results of this research demonstrate the utility 
of the conceptual view of images as collective linguistic 
phenomena, and the validity of the OCT as a technique for 
collecting college images on a systematic basis. The 
technique should be capable of extension to the collection 


of other object images, within the framework of self theory. 


Information has been presented about the ways stu- 
dents and faculties define their colleges as social objects. 
Each pattern of analysis was applicable to all four col- 
leges and resulted in establishing difference of image for 
those colleges. Patterns of analysis previously used on 


self concepts were found tobe applicable to college images. 


This fact, together with the separate and reliable images 
found for the colleges, establishes the college as a social 
object which may be dealt with within the theory of social 
objects. The level of generality of application of the tools 
of analysis has been extended accordingly, from self con- 
cepts to conceptions of another object. This approach is 
contrasted with other approaches current in the literature 
concerning college environments. 
A considerable amount of data has been presented 





which may be added to the pool of knowledge developed 
about self concepts. 
Microfilm $3.65; Xerox $12.85. 281 pages. 


THE INFLUENCE OF SELF-ESTEEM 
ON RATE OF CONDITIONING AND 
SOCIAL MATCHING BEHAVIOR 


(Order No. 61-4131) 


Donna Mae Larsen Gelfand, Ph.D. 
Stanford University, 1961 


This study was designed to test the hypothesis that 
children with low self-esteem are more responsive to 
social influence processes than are children high in self- 
esteem. 

To test this hypothesis, a personality inventory de- 
signed to assess self-esteem was administered to all 
subjects (Ss) who were assigned to high and low rated es- 
teem groups on the basis of their test scores. One third 
of each group was then exposed to an experimental success 
manipulation designed to heighten self-esteem, one third 
to an experimental failure condition designed to lower 
self-esteem, and the remaining Ss constituted the control 
group and did not experience any prior experimental 
manipulation. 

Heightened self-esteem was induced by having the Ss 
succeed at a number of tasks: an “arithmetic reasoning 
ability test,” a strength test, a coordination test, and a 
concept-formation test. Lowered self-esteem was in- 
duced by having Ss fail at all except the strength test. Ss 
worked in pairs; one S “succeeding” consistently, while 
the other “failed.” Scores on all experimental tasks were 
under complete control of the experimenter. 

Social suggestibility was measured first by a picture 
preference task in which a peer who served as the ex- 
perimenter’s confederate chose the more unattractive, 
unpopular picture in a series of picture pairs. Social sug- 
gestibility was measured by the number of times Ss fol- 
lowed the confederate in making an unpopular choice. 

A second suggestibility measure involved a verbal operant 
conditioning procedure in which the suggestibility score 
was the number of socially reinforced responses emitted 
by Ss. 


Results were as follows: 


1. Ss who experienced failure gave more matching re- 
sponses on the picture preference task than did Ss who 
experienced success. Rated self-esteem was not signifi- 
cantly related to tendency to match the choices of the 
confederate. 

2. On the verbal conditioning task, Ss low in rated 
self-esteem showed significantly more conditioning than 
did Ss high in rated esteem. 

3. A highly significant interaction was obtained between 
rated and experimentally manipulated self-esteem on per- 
formance in the conditioning procedure. Ss exposed to 
experiences inconsistent with their customary self- 
evaluations (High Esteem- Failure and Low Esteem-Success 
groups) showed significantly more verbal conditioning 
than did Ss whose experiences were consistent with 
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their self attitudes (High Esteem-Success and Low 
Esteem-Failure groups). 

Over-all results were interpreted as support for the 
theory that self-esteem and persuasibility are negatively 
correlated. The findings were also discussed in terms of 
interfering and facilitating effects of anxiety. 

Microfilm $2.75; Xerox $4.20. 78 pages. 


MIDDLE-CLASS MARITAL ROLES — 
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Sally Lee Kotlar, Ph.D. 
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Chairman: Professor Peterson 


This is a study of marital roles within structure- 
function and interactional conceptual frameworks. The 
purpose of the study was to determine whether groups of 
adjusted and unadjusted middle-class couples could be 
differentiated with respect to frustration of role expecta- 
tions, to discover the relationship of role perception to 
marital happiness, to determine whether a cultural norm 
exists for middle-class marital roles, to determine 
whether marital roles are conceptualized according to 
traditional or equalitarian orientations, to compare hus- 
band and wife roles with respect to instrumental and ex- 
pressive components, and to determine whether the report 
of serious difficulties in the areas of marital interaction 
distinguish between adjusted and unadjusted couples. 

The instruments used to measure marital roles were 
(1) the Interpersonal Check List, which assesses 
dominance-submission and hostility-affectional dimen- 
sions, and (2) a role attitude survey, which deals with 
equalitarian and traditional marital role attitudes. The 
Interpersonal Check List was used to measure each in- 
dividual’s self-perception, picture of his marital partner 
as a spouse, concept of the ideal husband, and concept of 
the ideal wife. The sample consisted of fifty adjusted 
middle-class couples selected by use of the Wallace 
Marital Adjustment Scale, and fifty matched unadjusted 
couples who were clients of marriage counselors. Sig- 
nificance of the findings was determined by chi-square, 

t ratio, and Pearson’s product-moment coefficient of 
correlation. 


Findings. (1) The adjusted wives perceived them- 
selves and were pictured by their husbands as being sig- 
nificantly more dominant and more affectionate than was 
the case for unadjusted wives. (2) The unadjusted hus- 
bands perceived themselves and were perceived by their 
wives as being more hostile than were adjusted husbands. 
(3) The self-perceptions and perceptions by spouse were 
more disparate for unadjusted than for adjusted couples. 
(4) Both adjusted and unadjusted spouses had very similar 
conceptualizations of ideal marital roles. The expecta- 
tions were in terms of affectionate-dominant role attitudes, 
with emphasis upon conventionality, self-confident inde- 
pendence, competent strength, and drive for status. These 
were the cultural norms found; deviance from these norms 





in terms of both self-perceptions and mate perceptions 
distinguished between adjusted and unadjusted couples. 

(5) The adjusted husbands and wives perceived their mates 
as approaching their expectations of the ideal mate toa 
significantly higher degree than did the unadjusted spouses. 
(6) There was a significant relationship between the indi- 
vidual’s self-perception, his conceptualization of his ideal 
marital role, and his marital happiness. Individuals who 
perceived themselves as conforming to their expectations 
for their marital roles were more frequently found in the 
adjusted marital group. 

Both adjusted and unadjusted spouses conceived the 
husband role as containing more instrumental, and the 
wife role as including more expressive, role qualities. 
The great similarities in the ideal husband and ideal wife 
conceptualizations indicated equalitarian role expectations. 
The findings on the role attitude survey also pointed to 
equalitarian role orientations for the middle class. 

Adjusted and unadjusted groups differed significantly 
with respect to their reports about ten areas of marital 
interaction. Some significant correlations were found be- 
tween some of the serious difficulties inthe areas of mari- 
tal interaction and length of time married, number of 
children, amount of income, and degree of education. Length 
of marriage and number of children were both negatively 
correlated with marital adjustment scores. A wide dis- 
crepancy between husband and wife marital adjustment 
scores was correlated with their marital maladjustment. 


Conclusion. This study indicated the efficacy of re- 
search on marital roles through the use of the Interpersonal 
Check List and other instruments for the understanding of 
those marital problems with which we deal in marital re- 
search and family counseling. 

Microfilm $3.90; Xerox $13.75. 301 pages. 





THE INFLUENCE OF CONCEPT OF SELF 
AND LIFE ORIENTATION FACTORS 
UPON THE REHABILITATION OF 
ORTHOPEDIC PATIENTS 
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Theodor James Litman, Ph.D. 
University of Minnesota, 1961 


Adviser: Arnold M. Rose 


Patients afflicted with orthopedic disorders tend to re- 
spond differentially to their total treatment process re- 
gardless of physical capacity. This is particularly true 
of the individual’s application to the rigorous demands of 
physical therapy. In this study, we attempted to determine 
the influence of self-conception and life orientation factors 
upon the rehabilitation of the orthopedically disabled. 

A sample of 100 patients, undergoing rehabilitative 
treatment at the Elizabeth Kenny Institute and University 
of Minnesota Rehabilitation Center was selected. Disabili- 
ties included: paraplegia, quadriplegia, poliomyelitis, 
Guillain Barre’ syndrome and hemiplegia (if minimal brain 
damage). Three measuring instruments were used: a semi- 
structured, patient, interview schedule; a mailed question- 
naire sent to the patient’s nearest relative concerning his 
pre-disability personality and behavior patterns and a set 
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of staff evaluation forms designed to determine perform- 
ance, effort and motivation in treatment. 


The Findings 

1. There appeared to be rather strong evidence that 
self-conception and response to rehabilitation were di- 
rectly associated. This was true whether performance 
was measured by PT rating, OT rating, a composite 
physican-therapist evaluation or the Physiatrist’s estimate 
of the patient’s progress. Although the relationship re- 
mained significant even when the patient’s rehabilitation 
potential was held constant; apparently, a negative self- 
conception need not adversely effect performance if prog- 
nosis is favorable. 

Furthermore, the patient’s ability to accept his condi- 
tion was associated with his response to treatment. While 
self-conception and acceptance were closely related, how- 
ever, an individual’s acceptance was not seriously ham- 
pered by negative self-feelings. 

2. The use of the Kuhn-McPartland, Twenty-Statements 
test as a measure of self-conception among the physically 
disabled proved inadequate. Neither locus of score nor 
mention of illness and its implications were correlated 
with patient response. 

3. The relationship between family solidarity and re- 
sponse to rehabilitation failed to attain statistical signifi- 
cance. Nevertheless, there was considerable evidence 
that the family, as an interacting unit, does play an im- 
portant supportive role in the patient’s convalescence. 

In general, our subjects looked to and received from their 
immediate families both comfort and encouragement. The 
absence of such reinforcement was often reflected in below 
average performance. Finally, response seemed to be 
somewhat enhanced when therapy could be conceived in 
terms of re-entry into an established family constellation. 

4. Whether or not an individual’s condition imposed 
a severe financial hardship upon his family evidently has 
little effect upon his therapeutic reaction. Yet, there was 
an indication that treatment may be deterred by worry 
over the economic aspects of the disability. 

5. The way one defines his situation may have a pro- 
found influence upon his response to rehabilitation. If the 
paralytic state can be perceived favorably, performance 
is likely to be up to expectation. On the other hand, should 
the individual’s condition be viewed as a threat to his 
former position in life, his attitude toward recovery may 
be strongly inhibited. 

6. Participation in social and leisure-time activities 
prior to onset may portend a satisfactory therapeutic 
response. 

7. There was no conclusive evidence that the patient’s 
age alone determined rehabilitation performance. 

8. We were also unable to find any relationship be- 
tween one’s unwillingness to make critical judgments 
about his hospitalization or satisfaction with his condition 
and his efforts to gain recovery. 

9. Similarly, the association between ordinal position 
and dependent behavior as applied to physical rehabilita- 
tion, failed to achieve statistical significance. 

10. Finally, the patient’s pre-disabled personality and 
behavior, with but few exceptions, provided little informa- 
tion upon which one might predict his response to treat- 
ment. Microfilm $2.85; Xerox $9.90. 220 pages. 








SUSCEPTIBILITY TO HYPNOSIS 
AND SUSCEPTIBILITY TO 
SOCIAL INFLUENCE 


(Order No. 61-4147) 


Rosemarie Klein Moore, Ph.D. 
Stanford University, 1961 


This study was designed to explore the relationships 
of individual responsiveness on three measures of sus- 
ceptibility to social influence, and a scale of susceptibility 
to hypnosis. Personality scales were included to clarify 
relations among experimental measures. 

Eighty male university students volunteered ostensibly 
for an investigation concerning development of a new per- 
sonality battery. The sample was stratified as to birth 
order for only, first, and later-born categories, and 
limited to students previously completing the California 
Psychological Inventory in an introductory psychology 
class. 

Experimental measures included three tests of sus- 
ceptibility to social influence; the Persuasibility Test of 
responsiveness to persuasive communication of opinion 
on controversial topics, the Influencibility Test of re- 
sponsiveness to false peer-group norm feedback picturing 
the subject as deviant in a judgment task, and the Auto- 
kinetic Test of response to implicit confederate influence 
upon difficult visual perceptual judgments. A fourth ex- 
perimental measure, the Stanford Hypnotic Susceptibility 
Scale, assessed ideomotor responsiveness to waking, 
trance, and post-hypnotic suggestions. Personality meas- 
ures selected were the Welsh A and R Scales, the Barron 
Independence of Judgment Scale, and two inventory re- 
sponse style measures, the Wiggins Social Desirability 
and Fulkerson Acquiescence Scales, (all but the Barron 
scale derived from the Minnesota Multiphasic Personality 
Inventory). Subject birth order served as an index of 
early family interpersonal experiences. 

Specific predictions were (1) susceptibility to hypnosis 
would be a separate response tendency from susceptibility 
to social influence, (2) positive relationships would be 
found among the three measures of social influence, (3) the 
only child and first-born categories would include fewer 
highly hypnotizable subjects and more highly influencible 
subjects than other categories, (4) personality scales 
would show relationship with susceptibilities to social in- 
fluence; particularly (a) the Welsh R Scale would be posi- 
tively related to yielding to social influence, while 
(b) Barron Independence of Judgment would be negatively 
related to yielding. 

The correlational analysis tended to confirm the inde- 
pendence of hypnotic susceptibility from responsiveness 
to social influences. The single hypnotic scale item of 
waking suggestibility accounted for a positive relation of 
influencibility and a slight negative relation of persuasi- 
bility to hypnotizability. The absence of predicted relation- 
ships among the measures of social influence showed they 
sample independent, specific response tendencies. The 
Autokinetic Test was negatively related to independence of 
judgment and positively to social desirability response 
bias, while influencibility correlated with acquiescence 
response bias and anxiety. No support was found for pre- 
dicted relations of birth order categories to the hypnotic 
and influencibility measures, probably due to idiosyncrasy 
of the sample in the only-child category. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 





1736 SOCIOLOGY 





A factor analysis of the correlation matrix extracted 
four factors which were rotated to simple structure, the 
factors interpreted as: I, primary suggestibility; II, posi- 
tive mental health; III, responsiveness to social norms; 
IV, acknowledgment of psychological deviance. Hypnotic 
susceptibility was represented by the first factor, influ- 
encibility mainly by the second factor but somewhat by 
the first, and autokinetic influence by the third factor. 
Personality tests loaded on the second and fourth factors. 
The Persuasibility Test alone was independent of all fac- 
tors, and it was speculated the controversiality of topics 





may have precluded personality tendencies from operating 
to the extent they did in other experimental situations. 
The conclusion was that primary suggestibility (as 
represented by hypnotic susceptibility) has been demon- 
strated to be an independent response tendency. It was 
concluded that the factorial separateness in this population 
of the three measures of susceptibility to social influence 
and their relations with different personality measures 
reveals an independence of the response tendencies called 
influencibility, persuasibility, and autokinetic influence. 
Microfilm $2.75; Xerox $5.00. 97 pages. 


SOCIOLOGY 


SOCIOLOGY, GENERAL 


ANALYSIS OF PUBLIC CONVERSATION 
(Order No. 61-4068) 


Donald Emerson Allen, Ph.D. 
University of Missouri, 1961 


Supervisor: Noel P. Gist 


It is hypothesized that conversation occurring naturally 
in public places could provide a convenient and lucrative 
source of data for sociological research, provided that a 
means for sampling and analyzing it could be developed. 
The resolution of the problem required a technique of 
mechanical sampling, a conceptual framework for the data, 
a set of hypotheses to be tested, and a system of categories 
for quantification and analysis. 

Eleven microphones were installed permanently and 
painted over, in the walls of a military students’ dining 
hall, with an automatic electric switch which connected 
the stations in turn to a tape recorder. Forty mealtime 
tests of thirty minutes each were made, using 20, 40, and 
60 second time intervals. The null hypotheses were that 
the observer, the newspaper, the chronological time in 
the course, the constitution of the group, and the time of 
the meal (noon or evening) made no difference. For ob- 
server effect, three tests were made with the investigator 
and equipment out of sight, followed by written notices to 
the students, and two subsequent tests, with three replica- 
tions. No consistent differences were identified, and the 
hypothesis could not be rejected. The newspaper was 
mentioned thirty-nine times in forty tests, and the hypothe- 
sis that the newspaper made no difference, was rejected. 
A comparison of four tests of old students with four tests 
of new students provided significant differences in twenty- 
nine of the eighty-eight categories. The null hypothesis 
was rejected. A comparison of five tests on students only, 
with five tests of students mixed with cadre disclosed sig- 
nificant differences in thirty-nine of the eighty-eight cate- 
gories, proving the null hypothesis untenable. The last 
comparison was between five tests of the noon meal with 
five tests on the same days and same group for the evening 
meal. Twenty-three of the eighty-eight categories af- 
forded significant differences, and the null hypothesis was 
rejected. 





Public conversation is defined as that in which persons 
not known, or not intended as recipients could overhear 
persons conversing. In this situation, the speaker has 
already adjusted to the possibility of the chance recipient, 
and any passive means of sampling his remarks will re- 
quire no further adjustment. Therefore, the scientific 
observer is gathering pure data, or data which is uncon- 
taminated by his collecting techniques. 

Bales’ “intelligible sentence element” was taken as the 
primary unit of data for coding. Communications vere 
conceived as discrete outputs of temporary contact-dyads, 
which were generated on the initiation of a conversational 
exchange, and dissolved on its termination. The conversa- 
tional outputs were treated as mechanical products of a 
contact situation, without regard to the individuals involved, 
or to their transitory or semi-permanent personal rela- 
tionships. This approach would permit the direct genera- 
tion of empirical data from a loosely defined collectivity, 
and would permit indefinite extensibility. Such data would 
reflect the present state of collectivity, rather than insig- 
nificant segments of some longer continuum of action, and 
would provide a basis for comparing various aspects of 
collectivities at different points in time. 

Three sets of categories were used for coding and com- 
parison. All conversational outputs were coded into Bales’ 
twelve-cell matrix as used in his interaction process analy- 
sis. All outputs were also coded into Parsons’ sixteen- 
cell matrix of pattern variables. Percentages of loadings 
in the cells of each matrix were compared. The third set 
of ad hoc categories included five scale positions each for 
role, person, group, culture, time, locus, language level, 
status authority level, values generally, valuation of Army, 
and valuation of food. 

The appendices include complete transcripts and data 
for all of the tests. 

Microfilm $5.05; Xerox $17.80. 394 pages. 
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OCCUPATIONAL AND EDUCATIONAL 
LEVELS OF ASPIRATION OF 
MEXICAN-AMERICAN YOUTH 


(Order No. 61-2687) 


Arturo De Hoyos, Ph.D. 
Michigan State University, 1961 


Major Professor: Archibald O. Haller 


Among recent contributions to the understanding of the 
relationship between social structure and personality, the 
studies of levels of aspiration have made some important 
contributions. In this type of study, however, the minority 
groups in American society have been almost neglected. 
The present study was designed to investigate differentials 
in levels of occupational and educational aspiration among 
Mexican-American youth in Lansing, Michigan. Of par- 
ticular importance inthe selection of the population studied, 
was the consideration of the fact that Mexican-Americans 
migrating to the northern cities of the United States have 
experienced a change from a mostly rural to a mostly 
urban environment. They have, likewise, changed from 
seasonal, agricultural work to industrial, urban employ- 
ment. Of far greater importance to the social structure 
of the group are the changes in the patterns of their social 
interaction with the dominant group; from a relationship 
of subordination, typical of the Southwest, to one of greater 
social equality in the North. On the assumption that an 
increase in the diversity of the social environment of in- 
dividuals tends to increase their perception of social fa- 
cilities and alternatives for social mobility, the present 
study proposed an empirical test to determine the rela- 
tionship between some attitudes and some social and cul- 
tural factors of Mexican-American youth in this different 
social environment. 

The main proposition advanced in the present study 
was that the level of occupational and educational aspira- 
tion of Mexican-American youth was positively correlated 
with their acculturation to the dominant society, and that 
these two variables, in turn, were also positively corre- 
lated to their socio-economic status. This proposition was 
made in the form of eleven hypotheses, and a number of 
indexes was used to measure the relevant variables. 

The correlation analysis of the data indicate the tena- 
bility of the thesis proposed. In all eleven hypotheses the 
null hypothesis was rejected. It is demonstrated that 
Mexican-American youth who score high in indexes of 
level of occupational and educational aspiration, score high 
in an index of acculturation to some achievement values of 
the dominant culture, and also score high in an index of 
parental socio-economic status. 

At the descriptive level the findings show that Mexican- 
American youth in Lansing have, thus far, achieved con- 
siderably more education than their parents have, and also 
seem to have a high level of occupational and educational 
aspiration. In terms of social participation, orientation 
to achievement values, and language orientation, it is also 
shown that the acculturation of Mexican-American youth 
has advanced considerably. 

At the conclusion it is noted that the data of the present 
study are not sufficient to determine whether the high level 
of social aspiration of the sample is a manifestation of 
their identification with the values of the dominant society 
or whether they are a manifestation of external imitation 





of those values. Based on this consideration, the study 
suggests some caution in the interpretation of the em- 
pirical facts. The need for further research is indicated 
which research may bring greater clarification of the 
findings of the present study. 

Microfilm $2.75; Xerox $8.40. 184 pages. 
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PERSONAL LEADERSHIP IN MARKETING 
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The American University, 1961 


The purposes of the dissertation were twofold: 


1. To corroborate the following selected findings 
of earlier research on personal influence in 
marketing: 


a. Recommenders are more socially interactive 
- than non-recommenders and recipients of 
recommendations. 


. Recommenders are older than recipients of 
recommendations. 


. Recommenders and recipients of the recom- 
mendations will be of the same social status 
level. 


To examine the following new facets of personal 
influence in marketing: 


a. Ascertain the extent to which recommenders 
are also recipients of recommendations. 


. Develop a classificatory system embracing 
individuals with different levels of participa- 
tion in the personal influence process. 


. Describe recommenders, non-recommenders, 
and recipients of recommendations in se- 
lected psychological and sociological terms. 


The foregoing were examined for two types of consumer 
goods: convenience goods (food) and shopping goods (ap- 
pliances, furniture). 

Personal interviews were conducted initially with two 
hundred women in the St. Louis Urbanized Area during 
November-January, 1959-1960. Respondents were queried 
on discussions with other people concerning food and ap- 
pliance or furniture products and whether or not they had 
recommended or had recommended to them brands of 
products. In addition, selected socio-economic, sociologi- 
cal, and psychological measurements were obtained: age, 
occupation, education, race, marital status, social status, 
social interaction, membership in social and religious 
organizations, self-evaluation of leadership and popularity, 
willingness to try new products, self-evaluation of 
judgment, extroversion, attitudes toward life, and con- 
ventionalism. 

Recommendations reported by respondents were fol- 
lowed up by means of telephone interviews. 


Results of the study were as follows: 
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.. Recommenders of food products, but not appli- 
ances and furniture, were found to be more 
socially interactive than non-recommenders. 
No differences in social interaction were found 
between originators and recipients of recom- 

mendations. 













. Recommenders in both product categories were 
not found to be older, in general, than recipients 
of recommendations. 






3. Recommenders in both product categories made 
recommendations to individuals higher and lower 
in terms of social status as well as to individuals 
of the same social status. 








4. Levels of participation in the personal influence 
process in both product categories were as 
follows: 





















Appliances 
Food and 
Furniture 
Recommender only 14.0% 8.5% 
Recipient only 9.0 8.0 
Recommender and recipient 8.5 — 2.9 
None of the above 68.5 81.0 
Total 100.0% 100.0% 





5. Recommenders of food products were found to 
be more willing to try new household products, 
more socially interactive, and more extroverted 
than non-recommenders of food products, but 
essentially the same as the recipients of recom- 
mendations in the above and other terms. 
Recommenders of appliances and furniture were 
found to be more extroverted and less conven- 
tional than non-recommenders, but the same in 
these and other terms as the recipients of 
recommendations. 













6. In both product categories, the mass media of 
communication were found to be less effective 
for the initial trial of the recommended product 
than other influences (i.e., personal communica- 
tion, exposure to the product at the point of sale). 









Conclusions drawn from the study are as follows: 






1. Economic behavior is influenced by both socio- 
logical and psychological factors. 





2. A two step flow of communication was seen or 
reaffirmed; recommenders perceive a product 
at the point of sale, from other people, or the 
mass media and then recommend the product to 
other people. 


3. Informal, rather than formal, social interaction 
characterizes the recommender, at least in the 
food field. 


4. In the food field, greater social integration char- 
acterizes the recommenders; in the appliance 
and furniture category, less social integration 
characterizes the recommenders. 


5. The disparity of the findings (i.e., absence of 
status, authority characteristics of leaders) with 
sociological literature is examined in terms of 











study limitations and factors in the mass com- 
munication process which may have contributed 
to the obtained result. 
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This study is a comparative investigation of two major 
sources of information on the population of the Navajo 
Indians: the Bureau of the Census and the Bureau of Indian 
Affairs. The major purpose of this inquiry is to describe 
and analyze data on selected demographic characteristics 
of this rapidly growing population, in order to indicate 
the nature and limitations of the procedures employed by 
these Bureaus in collecting and recording demographic 
information on the Navajo people. This study has two 
broad objectives: the first is to provide a limited demon- 
stration of the potential usefulness of certain analytic 
measures in the treatment of demographic data of limited 
quantity and quality. The second is to offer certain sug- 
gestions in regard to possible future improvements in the 
collection of demographic information on the Navajo and 
other similar populations. 

The analysis of the demographic data obtained from the 
two major sources is supplemented by comparison with 
similar data obtained from a number of additional sources, 
notably the anthropological studies of the Ramah Navajo 
community and the Human Dependency Survey conducted 
by the Soil Conservation Service on the Navajo and Hopi 
reservation areas during the late 1930’s. 

The study begins with a consideration of the concepts 
“Indian,” “Indian tribe” and “Indian population.” The 
several definitions of these terms are summarized, and 
the difficulties inherent in their use as categories in demo- 
graphic classification are indicated. A brief description 
is then provided of the history of the Navajo people, their 
social organization, and the nature of their ecological ad- 
justment in the reservation area. This account includes 
an outline of the development of the Navajo economy and 
a summary of the growth of formal education among the 
Navajo people. This background information is intended 
primarily to provide some insight into the peculiar diffi- 
culties attending both the collection and the interpretation 
of data on the characteristics of the Navajo and other simi- 
lar populations. 

The analysjs of the demographic data on the Navajo 
begins with a detailed description of these data as they 
were collected and reported by Navajo Agents in the field 
and by enumerators during the special Indian censuses of 
1890, 1910, 1930, and 1950. This description is followed 
by a comparative analysis of these data, utilizing a num- 
ber of conventional measures of summary characteristics, 
such as median ages, sex ratios, proportions of the popu- 
lation in specified age groups, child-woman ratios, and 
the like. The internal consistency of a number of reported 
Navajo age distributions is also measured, and the crude 
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rates of natural increase implied in reported Navajo births 
and deaths are compared with the average annual rates of 
increase derived from reported Navajo population totals at 
different years. The analysis closes with the construction 
of a number of hypothetical age distributions derived from 
model life table values and incorporating different assump- 
tions in regard to rates of natural increase and life expec- 
tancy at birth. The summary characteristics of these 
model age distributions are then compared with those of 
the reported Navajo age distributions. The basic data col- 
lected on the Navajo population are given in a number of 
appendices, together with an outline of the procedures 
used in analyzing these data. 

The concluding chapter comprises a brief review of the 
apparent uses and limitations of some of the analytic tools 
available to the demographer in the treatment and interpre- 
tation of limited data. Tentative recommendations are 
also offered in regard to the development of improved 
demographic statistics on the Navajo and similar popula- 
tions in the future. 

Microfilm $6.70; Xerox $23.85. 528 pages. 


LAWYERS AND MATRIMONIAL CASES: 
A STUDY OF INFORMAL PRESSURES IN 
PRIVATE PROFESSIONAL PRACTICE. 


(Order No. 61-3462) 


Hubert Joseph O’Gorman, Ph.D. 
Columbia University, 1961 


This monograph is an exploratory examination of 
matrimonial practice among a group of lawyers in New 
York City. The data on which this report is based were 
gathered through interviews with eighty-two attorneys. 
The study has two major objectives: (1) to investigate 
some of the pressures impinging on a group of profes- 
sionals who work in independent practice rather than in 
large formal organizations; (2) to obtain some understand- 
ing of the part played by matrimonial cases in contempo- 
rary law practice. 

A legal practitioner is subjected to two kinds of social 
pressures: cultural and structural. Matrimonial practice 
occurs within a cultural context in which liberal public 
attitudes toward divorce conflict sharply with conservative 
legal norms. This context generates an institutionalized 
evasion of law and a professional role conflict for lawyers. 
The context does not, however, affect all practitioners 
equally, for its consequences are conditioned by the struc- 
tural context of legal practice. 

Among the informants, three types of legal practices 
were identified: general, concentrated, and specialized. 
These types differed from one another by organization of 
practice, length of time in practice, lawyers’ class back- 
ground, clients’ class background, and by types of cases 
handled. More importantly, each type was characteristi- 
cally associated with a specific type of matrimonial prac- 
tice. General practitioners tended to engage in minor 
matrimonial practices; lawyers with concentrated business 
practices usually had peripheral practices; those with 
personal service practices tended to have major matri- 
monial practices. The analysis of these relationships 
revealed that matrimonial cases serve quite different 
functions for different types of practitioners. 





Further evidence of the pressures in private practice 
was found in lawyers’ images of matrimonial cases. These 
images fell into three broad categories: characteristics 
of clients, dimensions of matrimonial problems, and ef- 
fects of the cases on attorneys. The most salient profes- 
sional image referred to client-emotionalism: the feelings, 
attitudes, and overt behavior of distraught husbands and 
wives. Matrimonial clients were also pictured as being 
ignorant of the law, ignorant of a lawyer’s role, and ig- 
norant of their own intentions. In addition, the informants 
drew attention to some of the problems they faced in repre- 
senting female clients. The issues at stake in most matri- 
monial cases were described by a number of lawyers as 
involving personal and essentially non-legal problems. 
Finally, the tendency of counsel to become personally in- 
volved and the strain of coping with emotional clients were 
perceived as two effects of these cases on attorneys. 

This array of professional images was found to be re- 
lated to the types of practices engaged in by the informants 
and to their attitudes toward handling matrimonial actions. 
Furthermore, the images strongly suggest that, in dealing 
with this kind of legal problem, lawyers suffer from 
trained incapacity. 

An attorney’s relationship with his client is determined 
partly by his conception of the professional role. In de- 
scribing their conceptions of counsel’s job in a matrimonial 
case, the informants provided two major role definitions: 
Counselor and Advocate. The Counselor’s role is one in 
which a lawyer strives to control the relationship with his 
client by defining to his own satisfaction the substance of 
the client’s problem, by arriving at his own judgment as 
to what constitutes the client’s best interests, and by guid- 
ing the client to a solution that is equitable for both spouses. 
In contrast, the Advocate’s role is one in which counsel 
accepts the client’s definition of the problem as well as the 
client’s proposed solution, and in which he militantly seeks 
to triumph over the opposing side. The data show that, al- 
though most informants tended to prefer the Counselor’s 
role, there were important variations; and that the pres- 
sures supporting the two role definitions seemed to vary 
with clusters of attributes associated with different types 
of legal practice. 
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To evaluate the utility of the controversial “value- 
conflict” approach in typifying criminality was the general 
purpose of this study. This purpose was implemented by 
assessing the differential intensity with which a sample of 
inmates and a sample of police officers judged the pro- 
priety of a selection of normative values depicted in a 
questionnaire. 

Normative values were defined as objectifications of 
types of human behavior toward which judgments denoting 
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sanctions are applied. Eleven categories of normative 
values were depicted among the fifty items of the question- 
naire. These included physical violence, informing, theft, 
proscribed sexual relations, family desertion, lying, hit- 
and-run driving, profanity, cheating, selling nude photo- 
graphs, and malicious mischief. Each of these categories 
was depicted among the first twenty-five questionnaire 
items. They were repeated in the second group of twenty- 
five items with “reasons” appended explaining why the 
behavior depicted in each item occurred. These “reasons” 
were termed “conditioning sequences.” 

One hundred inmates (all misdemeanants) and one 
hundred police officers served as samples. Both samples 
were composed of adult males who had completed between 
eight and twelve grades of school and who were matched 
in terms of religion and ethnic background. 

The hypotheses were as follows: (i) The samples would 
be significantly different in judging normative values; 

(2) inmates would he significantly more lenient than police 
officers in judging the propriety of the normative values 


depicted inthe questionnaire; and (3) inmates would become 


more lenient than police officers when “conditioning se- 
quences” were added to the depicted questionnaire items. 

The principal findings were: (1) The samples were 
significantly differentiated in their judgments of normative 
values; (2) inmates were significantly more lenient than 
police officers in their judgments of normative values; 

(3) there were only four items toward which police officers 
were significantly more lenient than inmates—each de- 
picted “one person informing on another”; (4) inmates 
became significantly more lenient than police officers with 
the addition of “conditioning sequences” to the normative 
values depicted in the questionnaire items; (5) the extent 
of judgmental differentiation between the samples was in- 
creased in eighteen out of twenty-five instances due to the 
addition of “conditioning sequences” to the questionnaire 
items; and (6) inmates were more lenient than police of- 
ficers in judging ten out of the eleven categories of norma- 
tive values depicted. 

Because these six principal findings indicated that in- 
mates were significantly different from police officers 
and significantly more lenient than police officers in judg- 
ing the propriety of a selection of normative values, the 
conclusion was made that the “value-conflict” approach to 
the typification of criminality is credible and of scientific 
utility. Other conclusions were: (1) The distinction be- 
tween criminals and noncriminals in terms of “value- 
conflict” is predicated not only upon the intensity of 
judgments of behavioral propriety butalsouponthe stability 
of such judgments; (2) judgmental differences between 
criminals and noncriminals are greater in connection with 
normative values which denote behavioral means than in 
connection with normative values which do not denote 
specific behavioral means for the attainment of goals. 

The conclusions of this study were limited to findings 
concerning intersample differentiation; absolute judgments 
of either sample concerning the degree of propriety at- 
tached totypes of proscribed behavior were not determined. 
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Hospitals share certain characteristics of all work 
organizations. All have a formal system of administra- 
tion, i.e., a set of rules regulating such matters as the 
division of labor, responsibility, and power between mem- 
bers; the use of defined channels and procedures of com- 
munication; the selection, promotion, discharge, and 
payment of staff. Parallel with this runs an informal, spon- 
taneous code of behavior, at some points extending, at other 
points modifying the formal rules, and at many points sup- 
plying guides to appropriate action where no formal rul- 
ings exist. 

The study of cases that deviate from the above model 
provides an area to test this model, and also to explore 
the organizational dynamics that are involved in the de- 
velopment of conformity to or deviation from the model in 
particular concrete cases. 

This thesis presents a case study of organizational 
changes that occurred within a span of about ten years in 
a small general hospital. Three stages of organizational 
change are described. At the beginning of the period, this 
hospital was organizationally in a state of equilibrium 
based largely upon a system of personal relationships, 
cliques, and dominance-submission patterns that had de- 
veloped in an ad hoc fashion. This system deviated con- 
siderably from the arrangement found in the typical 
hospital, in that over-all aspects of the management of the 
hospital had a large measure of effective control gathered 
into the hands of the members of the upper echelons of 
the nursing, laboratory, and business management staff. 
Physicians practicing in this hospital found it difficult to 
carry out their expected dominant role, and those who were 
most successful in this hospital were those who were able 
to accommodate themselves to the situation created by the 
strong in-group cliques. 

After permitting the hospital to operate in the above 
fashion for many years, the outside governing authority 
began to intervene in the processes of internal manage- 
ment. This phase came to an end when, with the intention 
of changing the organization into a form more in keeping 
with that of the typical hospital, a new plateau of equi- 
librium came into being. This intervention sharply dis- 
turbed the existing equilibrium patterns but, because of 
the lack of resolute and positive action on the part of the 
governing authority, the resulting disequilibrium persisted 
for about two years. The personnel proved unwilling to 
accept or to comply with the new directives, tensions in- 
creased, and opposing cliques intensified their mutual 
antagonisms, resulting in a further lowering of morale and 
reduction in the effectiveness of patient care. 

The third and final phase began with a complete re- 
organization of the relations of this hospital with the gov- 
erning body and with the medical body of the county. Some 
personnel changes occurred within the hospital, and a new 
medical director was appointed who, with the strong sup- 
port of the outside governing authority, acted in a firm, 
consistent, and determined fashion to break up the cliques 
and to eliminate the former informal and highly personal- 
ized authority structure. Under this program, the hospital 
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gradually moved into a new state of equilibrium that is 
now structurally in accordance with the bureaucratic, 
routinized, and impersonal pattern that is considered ap- 
propriate for such institutions in our society. The former 
dominance of the nursing hierarchy has been replaced 
with a more conventional system of relations based on 

the dominance of the physician; the physician is no longer 
pressured to accommodate his procedures to a nurse- 
dominated hospital structure; and staff morale and the 
quality of patient-care have improved. 

In terms of sociological theory, this study has demon- 
strated some of the implications that follow from the 
theory of bureaucracy by giving an account of the dynamics 
of shifts in organizational patterns in response to internal 
and external pressures upon the structure. 
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In one phase of his research on marital happiness 
Terman asked married couples to rank a set of items 
representing potential dissatisfactions with partner. 
Several items among the first ten for the rankings of both 
husbands and wives were items with an interpersonal ori- 
entation, e.g., “not affectionate,” “argumentative.” Such 
items, however, were not systematically selected to repre- 
sent areas of marital interpersonal behavior nor was an 
attempt made to distinguish more general areas of be- 
havior for which husbands and wives could be compared. 
The aim of the present research is to extend Terman’s 
analysis by delineating general dimensions of marital 
interpersonal behavior and comparing dissatisfactions of 
husbands and wives for the behavioral dimensions 
distinguished. 

To determine the dimensions to be used for the com- 
parative analysis, a number of studies were reviewed 
which attempt to distinguish dimensions of interpersonal 
behavior. Two principal dimensions of behavior were 
recognized in nearly every study, an authority dimension 
and an affection dimension. These two dimensions were 





consequently established as the two basic dimensions for 
analysis. 

A questionnaire was constructed which contains 30 
items, 14 of which were considered to represent authority 
behavior and 16 to represent affectionate behavior. The 
questionnaire was administered to 155 married couples 
selected largely from church couples clubs and evening 
school classes. To determine their underlying dimensional 
structure the questionnaire items were factor analyzed. 

A principal axis factor analysis and a quartimax analytic 
rotation solution were carried out for the 14 authority 
items, the 16 affection items andthe total group of 30 items 
for both husbands’ responses and wives’ responses. Six 
dimensions of behavior (not all orthogonal) were identified 
in the item configurations of both the husbands and wives. 
The six behavioral dimensions were defined as authority, 
managerial, dominating-accepting, affection, aggressive- 
ness toward partner, and concern for partner. 

The items which best represented each of the six di- 
mensions were tested for unidimensionality by scalogram 
analysis. The criterion of reproducibility of .90 was met 
for every scale but one--husbands’ responses for the 
authority items (.88). 

Husbands’ and wives’ dissatisfaction with partner for 
the six dimensions of behavior were then examined. Dis- 
satisfaction with partner was operationally defined as 
representing the discrepancy between “how partner is 
seen” and “how partner should be”--two conditions under 
which the questionnaire items were completed by each 
individual. Since it was necessary to calculate the scores 
for “how partner is seen” and “how partner should be” 
for the determination of the dissatisfaction scores, com- 
parisons were made for these two distributions of scores 
as well as for the dissatisfaction scores. 

For the authority, managerial, and dominating-accepting 
scales, wives saw husbands as being more dominant (using 
the term dominant as a general term applying to all three 
scales) than husbands saw wives, and wives expected hus- 
bands to be more dominant than husbands expected wives 
to be. There was no significant difference, however, be- 
tween the dissatisfaction scores of husbands and wives 
for these three scales. 

For the affection, aggressiveness toward partner, and 
concern for partner dimensions, the distributions for hus- 
bands and wives for “how partner is seen” and “how partner 
should be” were similar. There was enough difference for 
the aggressiveness toward partner and the concern for 
partner dimensions, however, to produce differences be- 
tween husbands and wives for the dissatisfaction scores: 
husbands saw wives as too aggressive toward partner to 
a greater extent than wives saw husbands, and wives saw 
husbands as not showing enough concern for partner to a 
greater extent than husbands saw wives. A discussion of 
these findings was made in relation to recent theory and 
empirical findings regarding the marital relationship. 
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Speech, in most communication systems, occurs in the 
presence of other sounds or noise. The possibility arises 
that the intelligibility of the message, as perceived by the 
listener, may be influenced by these other signals present 
in his auditory environment. Since most of our transmis- 
sion noise involves speech itself, more attention should be 
focused on its masking effects. Few studies dealing with 
masking by speech noise evaluate the effects of this type 
of noise on speech intelligibility. Speech noise used in 
the study was prepared prior to the study by the Speech 
Science Laboratory of Ohio University. The present study 
investigates speech noise by evaluating the comparative 
effects of five speech noise masking conditions on the in- 
telligibility of spondee words, syllables and continuous 
discourse. 

Fifteen normally hearing college students participated 
in this experiment. The subjects were randomly selected 
from the summer enrollment of the Ohio University De- 
partment of Speech. Each of the 15 subjects heard spondee 
words, syllables, and continuous discourse under five dif- 
ferent speech noise masking conditions: low pass, band 
pass, high pass, total band, and no noise. The speech noise 
masking tape was made by recording twelve groups of five 
subjects (six groups of men and six groups of women). The 
speech noise was then divided into equal energy bands 
which provided the noise conditions for this experiment. 
The total band of noise ranged from below 75 cps to above 
9600 cps, the low band of noise was from below 75 cps to 
225 cps, the band pass noise ranged from 225 cps to 570 
cps, and the high pass noise ranged from 570 cps to above 
9600 cps. A fifth condition, no noise, was utilized for 
normative purposes. The five noise conditions were then 
statistically compared with each other to determine if sig- 
nificant differences existed among any of the conditions. 

The statistical analysis indicates that there are sig- 
nificant differences among the five noise conditions. The 
most effective speech noise masking condition is the high 
pass noise with the total noise condition ranking second in 
effectiveness. The band pass, low pass, and no noise con- 
ditions are generally similar in their lack of effectiveness 
as masking tools. The greatest differences in all scores 
under the various conditions are due chiefly to the kind of 
noise condition rather than the type of speech stimulus. 

Within the framework of the data, there seems to ex- 
ist potential application of speech noise in the areas of 
clinical and experimental audiology. Utilization of this 
noise may include a masking noise in pure tone and speech 
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audiometry, articulation testing in both clinical and ex- 
perimental audiology, noise control in hearing conserva- 
tion, and background noise in hearing aid evaluations. 

_ The results of this study generally indicate the stability 
of the various speech noise masking conditions. One of 
the most currently used masking tools in clinical and ex- 
perimental audiology is white noise, a sound whose spec- 
trum is continuous and uniform as a function of frequency. 
It is suggested that the total band and high pass band of 
noise, the two most effective maskers in this study, be 
compared to white noise masking. 
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This study is a systematic exposition and explication 
of Lord Kames’s theory of rhetoric as he promulgated it 
in the Elements of Criticism (1762), and alluded to it in 
scattered remarks in Essays on the Principles of Morality 
and Natural Religion (1751), Art of Thinking (1761), Loose 
Hints on Education (1781), and Sketches of the History of 
Man (1774). In seven chapters this study analyzes Kames’s 
view of the traditional five canons of rhetoric, and fixes 
the place of his rhetoric in the stream of rhetorical 
thought. Two views of rhetoric comprise Kames’s theory 
of rhetoric. One is the stylistic rhetoric of the Elements, 
as Kames stated it. The other is Kames’s view of inventio, 
dispositio, and actio as alluded to in the other works, as 
I have stated it for Kames. 

Kames’s inventio is not concerned with the invention of 
arguments as such, but with their structure and efficacy 
in accord with eighteenth century psychology, the Humian 
law of succession of ideas, and Baconian induction. His 
inventio also regards psychological argument based on 
motives and sublimity of style. Kames’s dispositio is con- 
cerned with orderly arrangement with regard to psychol- 
ogy, the succession of ideas, and induction. His actio is 
concerned with augmenting verbal expression with just 
pronunciation and gesture. 

Kames’s elocutio is stated by him in the Elements. It 
is for this view of rhetoric that he is known to contempo- 
rary rhetoricians. His elocutio is drawn from the rhe- 
torical theory of Dionysius, Longinus, and particularly 
Demetrius. Kames’s significant departure from the an- 
cients arises from his attempt to unite rhetorical theory 
with eighteenth century psychology and Hume’s law of 
association of ideas. The first five hundred pages of the 
Elements is devoted to the principles of psychology-- 
emotions, sentiments, succession--and to the principles 
of fine art--sublimity, beauty, grandeur; the rhetoric 
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based on these principles follows. Kames’s elocutio is 
concerned with force and elegance of expression. As a 
means to these, the psychological bases and rules of dic- 
tion, syntax and figures of speech are analyzed and stated. 
Rules for language of passion; beauty of language with 
respect to sound, signification, and the resemblance of 
sound to signification; and figures comprise his stylistic 
rhetoric. Kames union of rhetoric and psychology is the 
uniqueness of his rhetoric. He limits figures of speech, 
for example, to seven, for all others do not originate in 
man’s rational-passionate faculties. His contemporaries 
applauded the Elements and its psychological method. 

To Kames’s rhetoric of the Elements is owed a 
hitherto unnoted place in rhetorical theory. In method, the 
Elements is the precursor of Campbell’s search for the 
radical principles of rhetoric in the Philosophy of Rheto- 
ric (1776). In theory, the Elements is the harbinger of the 
belletristic rhetoric of Hugh Blair’s Lectures on Rhetoric 
and Belles Lettres (1783). Kames rhetorical theory re- 
curs in many of the nineteenth century American rhetoric- 
composition texts. Witness Newman’s System of Rhetoric 
(1827), Jamieson’s Grammar of Rhetoric (1853), and 
Clark’s Practical Rhetoric (1891). 

Of Kames’s two views of rhetoric, the stylistic rhetoric 
of the Elements is the more indicative of his own concep- 
tion of rhetoric; the rhetoric I have synthesized from 
scattered remarks, serves only to complement the rhetoric 
of the Elements. 

Kames’s stylistic rhetoric of the Elements of Criticism 
is rightly considered the liaison between the ancient rheto- 
rics of Dionysius, Demetrius and Longinus and the episte- 
mological rhetoric of Campbell and the belletristic rhetoric 
of Blair. Microfilm $2.85; Xerox $9.90. 219 pages. 























A LINGUISTIC ANALYSIS OF 
SELECTED SAMPLES OF SPOKEN 
AND WRITTEN DISCOURSE 


(Order No. 61-4261) 


Fanny Jane Blankenship, Ph.D. 
University of Illinois, 1961 


This study is an effort to make useful and distinct dis- 
criminations between spoken language and written language. 
Linguistic analysis is used as a mode of distinguishing be- 
tween them. By linguistic analysis is meant a concern 
with the matter of structure in language and of structural 
distribution. The purpose is twofold: (1) to present a lin- 
guistic method by which to study rhetorical style; and 
(2) to record syntactical differences between samplings of 
spoken discourse and samplings of written discourse. 

A linguistic analysis is made of samplings of four items 
of spoken and of written discourse. The speaker-writers 
selected are Adlai E. Stevenson, Margaret Mead, Allan 
Nevins and Francis Perkins. Each of the pairs of spoken- 
written discourses is on the same subject. Introductions, 
middle passages, and conclusions are sampled in equal 
portions. Only common linguistic elements of style are 
considered; aspects of delivery are excluded. 

The analysis presented is on the syntactical form class 
level. The system of syntax utilized is that of Charles 
Carpenter Fries in The Structure of English, with two 








modifications: “sentence” was defined, not as “a single 
minimum free utterance” (Fries), but as any group of 
words functioning in relation to a verb; verbs were ana- 
lyzed for tense, mood and voice. “To be” verbs were 
treated as intransitive. (Sentences were not treated as 
individual groupings of words between terminal punctua- 
tion points.) 

The results were as follows: 

Sentence length varied little between spoken and written 
discourse. 

Sentence patterns showed some variation, but generally 
there was more similarity than dissimilarity. 

There were two differences in the use of verb tense. 
The imperfect tense occurred 8.3% more frequently in oral 
discourse than in written. The present perfect tense oc- 
curred 8.2% more frequently in written discourse than in 
oral. The simple and present perfect tenses were used 
predominantly in both oral and written discourse. 

There was no significant difference in the use of verb 
mood. 

14.3% more intransitive verbs occurred in oral dis- 
course than in written. 

10.1% more verbs in the passive voice occurred in 
written discourse than in oral. 

There were differences in use of word classes (noun, 
verb, etc.) in various positions within sentences of oral 
and written discourse. The largest differences occurred 
in four of the twelve positions. 

The degree of linguistic difference (verb use, sentence 
pattern, word class-position relationships) in the oral and 
written passages of individual speaker-writers tended to 
vary. 

The linguistic difference among the four speaker- 
writers was more pronounced (a) than the total difference 
between oral-written discourse, and (b) than the differ- 
ences between the oral and written discourse of the four 
speaker-writers. 

This study suggests that dimensions other than written- 
oral be sought when style is discussed. 

This study also suggests that definitions of “sentence” 
based on written punctuation or on length of pause in con- 
versation can not be used when comparing written and 
spoken language. A new definition, based on the common 
linguistic elements of both, needs to be devised. 

This study further suggests that “new” systems of syn- 
tax, such as that of Fries, are more useful than the tradi- 
tional ones because they more nearly describe the way 
words function in relation to one another. 

Microfilm $3.20; Xerox $11.25. 247 pages. 
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The purpose of the dissertation was to formulate ethi- 
cal criteria for contemporary American public address. 
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By means of the descriptive method, speech literature was 
surveyed and classified to determine the ethical standards 
of contemporary American public address as stated by 
recognized speech authorities. Both general philosophical 
positions and specific rhetorical-ethical choices were 
ascertained. 

Works by Isocrates, Aristotle, Cicero, Quintilian, and 
Campbell revealed essential agreement that an ideal 
rhetoric demands either a good end or a speaker who will 
select good ends. These men agreed that the end justifies 
the means. Hence, the means were to be evaluated artisti- 
cally by their effectiveness in accomplishing the end. 
However, several concurred that occasionally artistic 
adequacy and ethical requirements coincide. 

The writing of contemporary rhetoricians revealed 
that while they would all require a good end, some would 
define it in terms of both sought-after and unsought-after 
effects on the audience and on political society. A large 
percentage explicitly stated their preference for means 
Suitable to these ends, but others, who advocated a mo- 
rality solely dependent upon ends, defined them in terms 
of democracy. Over half of the writers regarded the 
speaker’s character as an ethical determinant. Some con- 
sidered ethical criteria to be functionally intrinsic in ef- 
fective persuasion. They noted the audience’s demand for 
good character or for truth. Modern rhetorical literature 
revealed a new rhetoric of American democracy. It re- 
quires that the means of persuasion (agency) be consonant 
with the ends (the speaker’s intended purpose and the 
unsought-after effects), ends which are themselves con- 
ceived inthe image of democracy. Consequently, a speaker 
(agent) is ethical (act) in such a scene (democracy) when 
he chooses purposes (ends) and agency (means) consistent 
with the scene. 

Two general rhetorical-ethical criteria were derived 
from this concept of political democracy. (1) A speaker 
is ethical when his means are conducive to or not actively 
hostile to free speech and when his purpose is to extend 
or preserve free speech. (2) He is unethical if his per- 
suasive means or purposes are antagonistic to free speech. 
Six universal obligation sentences, summarized as follows, 
were formulated for testing the ethical adequacy of the 
speaker’s means. A speaker must avoid (1) substituting 
his personal authority for the critical examination of the 
facts, (2) manufacturing characteristics of ethos, (3) using 
nonexperimentally based propositions (propositions ac- 
cepted without proof) as premises from which he reasons 
experimentally (as if they were tested and scientifically 
verified), (4) falsifying, i.e., manufacturing materials, 

(5) distorting materials, (6) diverting his audience from 
the issues by using invective. 

Using the analytical method, these standards were veri- 
fied by determining whether they would, when applied to 
selected contemporary American speakers, render the 
same ethical judgment as the one rendered by the public 
mind. The criteria were first applied to Robert Alphonso 
Taft’s national radio address on June 20, 1947, in rebuttal 
to Truman’s veto of the Taft-Hartley Law. It was found 
that Taft did not violate any of the six criteria and that his 
persuasive purpose supported free speech. Thus, the pub- 
lic evaluation of Taft as a man of intregrity was confirmed 
by this study. The criteria were next applied to Huey 
Pierce Long’s national radio address on March 7, 1935, 
in rebuttal to an earlier speech attacking him by General 
Hugh Johnson. Long met none of the requirements of 


ethical persuasion. Consequently, according to this study 
he must be evaluated as an unethical persuader, thus con- 
firming the assessment of his ethics made by many 

Americans. Microfilm $9.20; Xerox $32.70. 727 pages. 


AN ANALYSIS OF THE ARGUMENTS IN 
THE DEBATE IN CONGRESS ON THE 
ADMISSION OF HAWAII TO THE UNION 
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State University of Iowa, 1961 


Chairman: Professor Orville Hitchcock 


The congressional debate over Hawaiian statehood ex- 
tended from 1935 to 1959, when Hawaii was admitted to the 
Union. Statehood was argued in fifteen hearings in Wash- 
ington, D.C., and seven in the Hawaiian Islands. Fifteen 
reports were made to Congress. Eight floor debates on 
statehood proposals were held in the House of Representa- 
tives and the Senate. 

The purpose of this study was to trace the development 
of the issues and arguments in the debate. The questions 
answered were: When and where did the debate occur? 
Who were the debaters? What were the issues? What 
arguments were presented? What methods of argument 
were employed, and how did issues, arguments and methods 
change over the years? For his analysis, the writer re- 
lied principally upon the verbatim reports of the hearings, 
the committee reports, and the reports in the Congres- 
sional Record of debates on the floor of Congress. 








There was widespread participation in the debate by 
private citizens and elected officials alike. Apparently, 
anyone who desired to do so could testify in the hearings. 
Approximately eleven hundred citizens in the United States 
and in Hawaii took part in the debate. Of those who ap- 
peared, an overwhelming majority favored statehood. 
Organizations also played a prominent role in the delibera- 
tions. Opposition and support were not concentrated in 
any one political party or geographical area. 

Only one major issue persisted through the entire de- 
bate: “Should statehood be given to a territory whose 
population is predominantly oriental?” Other arguments 
and issues moved in and out of the congressional spotlight. 
Opponents offered a series of reasons for delaying state- 
hood. The technique of the negative was to utilize the 
national and political fears of the times as a basis for op- 
position. Before World War II opponents objected because 
of the large oriental population in Hawaii. When this fear 
was answered by the outstanding loyalty of the Japanese 
Americans in the war, the negative turned to another fear, 
that of communism. When the affirmative answered these 
charges on communism, argument became enmeshed in 
political considerations. Since the control of the Senate 
was clearly neither Republican or Democratic in 1953, the 
question became, “Which party would benefit most from 
admission?” The predominant feature of the issues and 
arguments in the debate was this shift in emphasis during 
the twenty-five year period. 

The affirmative presented the stronger case. They 
had the better position. The course of history was on their 
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side. They were more effectively organized. Their mo- 
tives were seemingly unselfish. They marshalled ample 
evidence to prove that Hawaii was exceptionally well 
qualified for statehood. They contended that by admitting 
Hawaii we would be demonstrating that we are not racially 
prejudiced and that we practice the democratic principles 
we preach. In this way proponents related their request 
to our need for allies. 

The negative were often fallacious in their reasoning 
and short on evidence. Their reasoning was predomi- 
nantly deductive. The assumptions they made were often 
in error. When their objections were answered, they 
shifted ground. Their causal relations were often un- 
proved. Their arguments on the races of Hawaii were 
patently wrong. The comparisons they employed were 
weak. The strength of the negative resided in the strategy 
they used to obtain delay. 

The reasons for the decision to grant statehood after 
twenty-five years of debate are not completely clear. 
Many factors entered into the change of opinion on the 
issue. Among these was the congressional debate itself. 
The debate helped to build interest in and support for the 
proposal, to inform Congress and the public on the sub- 
ject, to enable proponents to meet objections, and to build 
cumulatively a strong case for action. 

Microfilm $6.20; Xerox $22.05. 487 pages. 
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Apparent contradictions and ambiguities in earlier 
studies of the activity of the intercostal muscles in speech 
breathing using surface electromyography raise questions 
about the effectiveness of this technique. The anatomical 
complexity of the thorax is a complicating factor. 

This study was designed to determine whether one 
could record muscle action potentials related to speech 
from the anterior body wall using surface electrodes, and 
to what extent the source of the muscle action potential 
activity could be ascribed to particular muscles. 

The procedure consisted of recording the muscle action 
potentials from six locations on the anterior body wall of 
each of five subjects while each carried out certain speech 
activities in the supine, seated and standing position. 
Electrodes were placed in the sixth intercostal space, 
12 cm. from the midline, presumably over the internal 
intercostal muscle; and in five locations over muscles 
which were thought to be possible contaminants of the 
electrical activity recorded at the sixth intercostal space. 
The rate of air flow in and out was measured with a 
pneumotachograph, and the intra-esophageal pressure was 
recorded using a balloon placed in the esophagus. 

The data collected was examined for evidence of 
muscle activity related to speech. Measurements were 
made of the starting time of muscle activity relative to 





the time at which the resting lung volume was reached. 
Using this base made it possible to pool subjects. Pat- 
terns of amplitude growth of the muscle action potentials 
recorded at each location were compared; the coincidence 
of starting time and similarity of amplitude growth pat- 
terns at each location were examined to try to determine 
independence of the activity recorded. Muscle action po- 
tentials interpreted as checking action during the early 
part of an utterance and bursts of muscle activity seen in 
the performance of the syllabic speech activities were 
also studied. 


The experimental findings led to the following conclusions: 


1. The activity of muscles underlying the electrodes in 
the lower intercostal spaces and below the costal margin 
on the abdominal wall seems to be closely related to 
speech, while muscles underlying electrodes located on 
the upper thorax, in the epigastric regions, and on the 
lateral thoracic wall exhibit an auxiliary function in speech 
breathing. 

2. Muscle action potentials recorded at the various 
locations studied appear to have a high degree of inde- 
pendence from one another based on the differences of 
starting times and of amplitude growth patterns. The ex- 
tent to which the independence of the several locations can 
be reliably determined by inspection of the record of a 
single trial shows wide variability, and in all instances 
decreases as the speaker uses more of his expiratory re- 
serve, with accompanying generalized tension throughout 
the thorax. 

3. In spite of the independence of activity exhibited at 
the various electrode locations, one cannot attribute the 
activity at each location to a single muscle because of the 
seeming multiple functions exhibited by the muscles 
within range of the electrodes. 

4. Subjects can be pooled in this kind of study only if 
measurements of the onset and cessation of MAP activity 
are made relative to the resting lung volume. 

5. Posture does not seem to affect the starting time 
of muscle activity in speech breathing, but the records 
made in both the seated and standing posture showed more 
muscle activity in general than those in the supine posture. 

6. The over-all effect of the various speech activities 
on muscle activity patterns is related primarily to the 
depth of inspiration preceding the utterance. 

7. Having subject take an unusually deep inspiration 
before carrying out a speech activity does not seem to 
contribute anything to a study of the muscle activity. 

Microfilm $2.75; Xerox $5.20. 103 pages. 
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The perspective setting, the characteristic decor of 
the Renaissance stage in Italy, evolved from a bringing 
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together of varied theatrical and pictorial traditions. The 
impetus for the revival of the theatre by the humanists 
was found in the revitalization of classical dramas and 
Vitruvius’ writings on the antique theatres. In the De 
Architectura of Vitruvius, Italian architects and painters 
found precedents for the arrangement of the theatre, the 
decoration of the stage facade, and the use of painted 
scenery employing a one-point perspective scheme. The 
precepts set down by Vitruvius, however, were tempered 
by two other traditions: the scenic modes of the popular 
theatre of the fifteenth century, and the new method of 
creating pictorial space. 

Of these varied components, the new spatial concept 
was the most dominant in formulating the Renaissance 
scenic tradition. Although a concern with the rationaliza- 
tion of space was clearly evident in the Trecento works 
of Duccio, Giotto and the Lorenzetti, it was not until the 
early years of the Quattrocento that a practical method of 
constructing a one-point perspective composition was in- 
troduced by Brunelleschi. This method was adopted im- 
mediately by the avant-garde artists of Florence and was 
given a theoretical basis by Alberti in his Della pittura. 

Before the new pictorial concept was adopted for the 
stage, however, it underwent a further transformation in 
which monumental architectural forms were introduced 
to the perspective scheme. The inclusion of these stately 
buildings reflected the Renaissance interest in ideal city 
_ schemes, particularly those prescribed by Alberti in his 
De re aedificatoria. Because of their dependence on Vi- 
truvius, Alberti’s city plans corresponded closely to the 
Roman architect’s descriptions of Tragic and Comic set- 
tings. The artists of Umbria and the Marches, among 
them Luciano Laurana, Bramante and Perugino, were re- 
sponsible for incorporating the concept of the citta ideale 
into perspective painting. It seems likely that Bramante, 
while at the Sforza court in Milan, was the first to intro- 
duce the fully developed perspective setting to the Italian 
stage. 

With the appearance of the first native Italian comedies 
on the stage during the opening decade of the Cinquecento, 
the perspective setting emerged as the principal scenic 
mode of the High Renaissance. Peruzzi, Raphael, Giulio 
Romano and Aristotile da San Gallo were numbered among 
those artists who designed stage decor at the courts 
throughout Italy. 

With the advent of the Mannerist and Baroque eras, the 
perspective setting underwent further modifications. The 
chief innovations of the Mannerist theatre were the intro- 
duction of the proscenium arch, the adoption of multiple 
perspective vistas, and the renewed interest in the archi- 
tectural forms of the classical stage facade. While the 
first two of these changes took place in Tuscan theatres, 
the authentic reconstruction of the antique frons scaenae 
was seen in the Teatro Olimpico at Vicenza designed by 
Andrea Palladio. 

The Baroque era witnessed the developments of the 
modern theatre building and the ascendancy of flat painted 
scenery over the three-dimensional perspective set. The 
Farnese Theatre in Parma brought together the rectangu- 
lar hall theatre, already standardized in the Renaissance, 
and the proscenium arch, a Mannerist innovation. With 
a formal frame for the stage composition, the Baroque 
scenographers were able to develop scene painting to a 
high degree, creating masterful compositions of illusion- 
ism on canvas. The scena per angolo, or two-point per- 


























spective design, was introduced at this time. The archi- 
tectural fantasies and spectacles created by the Bibiena 
family at courts throughout Europe marked the final phase 
in the evolution of the perspective scene. 
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This study has as its objective increasing present 
knowledge regarding the ear’s ability to hear speech in 
noise. Specifically, the purpose is to compare the mask- 
ing effect on speech of white noise, speech noise, and 
complex noise. The null hypothesis is that speech intel- 
ligibility thresholds obtained from individuals in the pres- 
ence of masking by white noise, speech noise, and complex 
noise will not vary significantly from message-type to 
message-type. 

Previous speech intelligibility studies have dealt pri- 
marily with the masking effects of white noise. These 
studies have determined speech-to-noise ratios for various 
masked thresholds and have found that practice in hearing 
masked speech improves and stabilizes a listener’s ability 
to perceive speech in noise. In the present study, six sub- 
jects were given five daily two-hour practice sessions in 
listening to speech in noise. ‘They were then tested on their 
ability to perceive five masked message-types: (1) con- 
sonant-vowel combinations, (2) phonetically balanced words, 
(3) spondees, (4) five-syllable phrases, and (5) continuous 
discourse. The masking sources were: (1) white noise-- 
random noise with constant energy-per-cycle bandwidth 
from 100 to 10,000 cps, (2) speech noise--product of sixty 
combined voices which generated a noise that approached 
the random frequency characteristics of white noise, but 
in the speech range, and (3) complex noise--a complex 
tone with a fundamental of 120 cps, and including harmonics 
in random phase to about 4,100 cps. 

On the day following the final training session each 
subject was tested in a sound treated room. Recorded 
messages at a constant over-all intensity of ninety-five 
decibels (re: 0.0002 dyne/cm?) were fed to the subject 
binaurally through TDH39 earphones. By varying the in- 
tensity of the noise as the subject responded to the test 
items, a fifty per cent articulation score was obtained for 
each message-type under masking conditions of each type 
of noise. The speech-to-noise ratio at which the subject 
perceived fifty per cent of the message was taken as the 
threshold of intelligibility. 

The resultant raw data was subjected to analysis of 
variance, using a “treatment by treatment by subject” de- 
sign. Inspection of results reveals that, for the message- 
types considered in this study, speech noise and white 
noise are equally effective as masking sources, except in 
the case of continuous discourse. For continuous discourse, 
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speech noise is a significantly better masker. The con- 
clusion is drawn, therefore that data resulting from white 
noise studies is applicable to situations wherein speech is 
masked by other speech except in the case of continuous 
discourse. For all message-types considered in this 
study, speech noise and white noise are more effective as 
masking sources than is complex noise. 

Microfilm $2.75; Xerox $6.20. 130 pages. 
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This study was conceived to test the null hypothesis 
that no significant differences in bone conduction thresh- 
old measurements were attributable to variations in: 
position of the receiver; pressure of the receiver against 
the skull; frequency utilized for testing; replication of 
testing; order of testing; and interactions between and 
among these factors. A special headband was constructed 
to which the bone conduction receiver was attached, and 
by which position and pressure of the receiver could be 
systematically controlled. Twenty subjects, ten normal 
hearing and ten hypacusic, were utilized. All measure- 
ments were obtained with subject and experimenter both 
seated in an acoustically-treated testing room with a mean 
ambient noise level of 36.21 db. All thresholds were de- 
rived using a standard procedure, and were obtained with 
a Beltone 10-A audiometer. The experimental design was 
a split plot with main plots arranged in a Latin square. 
The factors of order, replication, and position of the re- 
ceiver were the factors considered in the Latin square. 
Four positions of the receiver were utilized at random on 
each of four days, and at each position, sixteen thresholds 
were obtained at random for each subject, using the com- 
binations of frequency and tension of the vibrator against 
the skull. Tensions ranged from 200 to 1400 grams in 
400 gram increments. Data were analyzed by analysis of 
variance with all subjects grouped together, with normal 
hearing and hypacusic groups considered separately, with 
hypacusic sub-groups considered separately, and with each 
subject considered individually. 

Results from all analyses revealed some character- 
istics in common: the greatest variation in threshold for 
all groups and sub-groups was produced by changes in 
frequency. This finding was anticipated, because of the 
nature of the subjects utilized, for the hypacusic group, 
but was not anticipated for the normal hearing group. It 
was hypothesized that the 36.21 db mean ambient noise 
level acted as a masking source at the low frequencies. 
All factors save order were significant in all analyses with 
data grouped. There were greater differences between 
thresholds obtained at the mastoid and at the forehead than 
there were among thresholds obtained at different locations 
on the mastoid. Differences attributable to position of the 
vibrator were much greater at 500 and 1000 cps than at 
2000 or 4000 cps. Thresholds at low frequencies were im- 
proved significantly as tension of the vibrator was aug- 
mented. Thresholds obtained with similar experimental 
conditions varied significantly from day to day. 





The normal hearing group did not always respond in 
the same pattern as did the hypacusic group, and the 
sensori-neural loss group did not respond in the same 
pattern as did the mixed loss group. Differences in re- 
sponse patterns of the various groups were especially 
great when frequency was varied, when position of the 
vibrator was changed or when variation of both of these 
factors was considered together. 

The apparatus conceived and utilized in the present 
study yielded good control over two sources of variation 
in bone conduction testing, position of the vibrator and 
tension exerted by the vibrator against the skull. 
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In the 1870s the silver mines of Nevada brought to San 
Francisco a prosperity greater than that of the Gold Rush 
some twenty years earlier. The completion of the trans- 
continental railroad in 1869 brought the Golden Gate to 
within a week’s travel time of the populous Eastern Sea- 
board. The combination of wealth and rapid rail trans- 
portation produced a heyday of theatrical activity on the 
West Coast. The national Panic of 1873, which did not 
reach California until late in 1875, sent America’s top 
performers to the West in search of a prosperous public. 
California audiences during these years saw Edwin Booth, 
John Brougham, Augustin Daly, Dion Boucicault, Edwin 
Adams, H. J. Montague, John McCullough, Lawrence Bar- 
rett, Mary Anderson, Lotta Crabtree, and a host of other 
stars well-known to students of nineteenth century Ameri- 
can drama. Such foreign stars as Mmes. Janauschek and 
Ristori played engagements in San Francisco. Helena 
Modjeska began her American career there in 1876. 

San Francisco also contributed to the national theatri- 
cal activity of the time. Such local residents as David 
Belasco and Maude Adams began their careers on the 
local stages. Other artists rising to fame gained valuable 
experience in the city before returning East to national 
fame. Barrett and McCullough headed this group that also 
included James A. Herne, James O’Neill, Willie Edouin, 
and a host of others. 

Before succumbing to the national trend toward travel- 
ing companies, the local theaters showed great vitality in 
their stock companies and presentations. The California 
Theatre, built in 1869 and generously financed by 
William C. Ralston, dominated local activity for seven years 
while under the guidance of McCullough. Tom Maguire, 
whose career as a theatrical manager was not yet at an 
end, offered the California its liveliest competition. The 
Baldwin Theatre and the Grand Opera House did not open 
until financial disaster already threatened the entire state. 
From 1876 to 1879 the story of the San Francisco stage 
is one of decline; independent activity rapidly gave way 
to productions by traveling companies. 

This account is drawn from the record of events during 
the decade as recorded in newspapers, memoirs, and the 
very few documents that survived the fire of 1906. The 
chapters deal successively with the theaters, managers, 
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players, plays and staging. The text includes information 
on theater finances, description of playhouses, popularity 
of stars, contemporary taste in plays, staging techniques 
and artists, and anecdotal material of theatrical person- 
alities. Although the dissertation confines itself to legiti- 
mate commercial theatrical activity, minstrelsy, opera, 
burlesque, and variety are discussed when they were pre- 
sented in the legitimate playhouses. A final chapter re- 
lates local activity to the large forces at work in the 
American theater of the time. 
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Ohio University, 1961 
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The purpose of this study was to describe the 1880 
American speaking tour of Charles Stewart Parnell, Irish 
agitator and parliamentarian, and to analyze and criticize 
selected speeches which were delivered during the tour. 

The method of study included the following steps: 

(1) Irish history from 1169, date of origin of the problems 
with which Parnell was concerned, until 1875 was sum- 
marized, (2) a study of the factors in Parnell’s life rele- 
vant to his speaking and the historical events which closely 
paralleled his life was made, (3) the background of the 
American tour was presented, (4) ten speeches were 
chosen for intensive study, and (5) these speeches were 
analyzed and criticized. 

As a result of this study, the following conclusions ap- 
pear feasible: (1) Parnell was well received in the cities 
visited; (2) his audiences were enthusiastic in their re- 
ception of him; (3) the purpose of the speeches in America 
was to move the members of his audiences to support or 
action for the Irish--political support of Ireland against 
England and material aid for the starving Irish peasantry; 
(4) the ideas incorporated in the speeches were Parnell’s 
own, having been derived from his first-hand experience; 
(5) logical proofs, strengthened by emotional and ethical 
proofs, were effectively used throughout the speeches in 
the forms of explanation through assertions, historical 
review, illustrations of general statements, comparisons 
and contrasts, disclosure of new information, and descrip- 
tions; specific instances; examples; statistics; and testi- 
monies; (6) wide and effective use was made of emotional 
proofs in the forms of appeals to sympathy, fair play, 
reverence, generosity, patriotism, independence, liberal- 
ity, loyalty, national pride, sense of humor, and dislike 
for England as well as praise and identification techniques; 
(7) certain portions of each of the speeches served the 
function of strengthening the three components of the 
speaker’s ethical proof--intelligence, character, and good 
will; the three proofs were so intermingled that each type 





strengthened the two other types; (8) the introductions of 
the speeches usually contained a few points topically ar- 
ranged; (9) Parnell usually arranged the ideas in the 
bodies of his speeches in logical problem-solution se- 
quences; (10) he occasionally used deductive reasoning, 
most often utilizing enthymemes; (11) considerable use of 
satisfactory inductive reasoning was made; (12) the con- 
clusions of the speeches were usually stimulative appeals 
with the ideas topically arranged; (13) the words chosen 
were clear, correct, appropriate, and simple; (14) the 
speech composition was generally characterized by suf- 
ficient unity, variety, rhythm, and gracefulness; (15) the 
few reported comments concerning the delivery of the 
speaker indicate that he was neatly dressed, made a strik- 
ing appearance, was clearly heard, and was rather im- 
mobile while speaking; (16) the reported responses of the 
audiences during the speeches, the money donated, the 
resolutions passed, and the newspaper commentaries in- 
dicated that the speeches were immediately successful; 
(17) no significant differences were observed among the 
speeches given at different times during the tour, in dif- 
ferent sections of the country, and in cities and before 
audiences of differing sizes; since the audiences and other 
elements of the speaking situations did not vary greatly, 
little audience adaptation was necessary; (18) the com- 
ments made by the newspaper reporters in 1880, although 
they were not very specific, indicated that Parnell was 
less eloquent in the execution of his public addresses than 
were the leading American orators--that he was not “an 
orator in the American sense”; and (19) it is highly proba- 
ble that if the zealously patriotic example set by Parnell, 
sometimes called “the Uncrowned King of Ireland,” in the 
nineteenth century had not existed, independence for that 
part of Ireland desiring it would not have been granted so 
early in the twentieth century. 
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The problem of the dissertation was to investigate the 
formation and nature of current attitudes of the American 
people toward censorship of the legitimate theater. Au- 
thoritative studies indicated that such attitudes were based 
upon Puritan opposition to the English theater of the seven- 
teenth century, opposition founded upon fear of the idolatry 
and immorality of theatrical presentation. Further in- 
vestigation revealed a moral motivation behind most of 
the opposition to the theater during this period of history. 

Some of the arguments raised in support of these past 
objections were prepared as statements of opinion and 
presented to a segment of the population of the United 
States in a questionnaire. Four hundred and seventy- 
nine persons were asked to indicate the degree of their 
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agreement or disagreement with the statements. Fifty-one 
per cent were represented in the data, which were sub- 
jected to the chi-square test on a hypothesis of equal 
probability. The results were evaluated to determine 
American attitudes, whether they are based upon Puritan 
objections to the English theater of the seventeenth cen- 
tury and to what degree the individual factors of sex, age, 
and religious preference affect those attitudes. 

The specific attitudes which seem to be influenced by 
an individual’s sex are those related to standards of mo- 
rality. Although both sexes agree that the theater should 
be free to express political, social, and cultural ideals, 
they disagree upon the desirability of a theater free to 
express obscenity. Women seem to favor control of ob- 
scenity, even though it might necessitate censorship by 
prior restraint. Men, on the other hand, prefer a theater 
free of all restriction. 

The major conclusion drawn from the age category was 
that there is a lessening of preference for control which is 
in direct proportion to increasing age. It seems that the 
farther one is removed in time from the restrictions of 
his youth, the less he looks with favor upon censorship of 
any kind. 

The data revealed that close identification with the 
Christian faith tends to produce attitudes favoring censor- 
ship of the theater to protect the young from the influences 
of obscenity. Opposition to obscenity, in one form. or 
another, has been traced to the earliest Christian teach- 
ings. The present study verified its existence in current 
American thought. Non-Christians, including those who 
reported no religious preference, seem to reject censor- 
ship in general. 

According to this study, then, current American atti- 
tudes are based upon Christian rather than Puritan objec- 
tions to the theater, objections shown to be supplemented 
by the individual factors tested. 
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The purpose of this dissertation was to discover the- 
ories of dramatic comedy in America prior to 1831 and 
to report any discernible patterns of development among 
those theories. Secondarily it was to determine the rela- 
tionship, if any, of American theories of dramatic comedy 
to prior and contemporary European theories, as well as 
to American theories of non-dramatic comedy, if any, 
during the same period. 

To discover these native theories of dramatic comedy, 
(1) 190 American ‘literary” periodicals, published before 
1831, were examined and pertinent theories were read and 
recorded; (2) with particular concentration on the pre- 
factory materials, prologues, and epilogues to dramatic 
comedy, 320 extant native American dramatic works, 





dating from 1713 through 1830, were examined and perti- 
nent remarks about dramatic comedy were recorded; 

(3) materials listed in such bibliographies as that of Evans 
were examined for native expressions of comic theory and 
were reported. From these sources more than three 
hundred extant native expressions of theories of dramatic 
comedy prior to 1831 were discovered. 

An analysis of these expressions revealed the follow- 
ing patterns of development: (1) Before there was any 
discussion of dramatic comedy in particular, writers ex- 
pressed their views on such related subjects as “mirth,” 
“laughter,” and the like. Gradually, however, after the 
appearance of performed dramatic comedies, this kind of 
generalized discussion tended to be absorbed in the more 
specific discussion of dramatic comedy. (2) Expressions 
of theories of dramatic and non-dramatic comedy tended 
to reflect one another. If, for example, theorists objected 
to satirical dramatic comedy, they objected to satirical 
poetry. (3) While native theorists tended to consider dra- 
matic comedy as an end in itself, as a work of literature 
to be judged by purely literary criteria, they also tended 
to consider it as a means to another end to be judged, then, 
by certain non-literary, societal criteria. When they con- 
sidered dramatic comedy in purely literary terms, they 
tended to adopt the views of various foreign theorists; 
when they considered it in terms ofa means to another end, 
for example, as a ‘civilizing” influence, theorists tended 
to reflect their own political, economic, social, or re- 
ligious views, or nationalist feelings. (4) In general, there 
was apparently no marked distinction in the expressions of 
theories of dramatic comedy due to geographical con- 
siderations. 

(5) Before the War of 1812, the main foreign influences 
upon native theorists seemed to be Samuel Johnson, Lord 
Kames, and Hugh Blair. After 1815, the main foreign influ- 
ences appeared to be Madame de Stael and A. W. Schlegel. 

In addition to foreign influences, certain peculiarly 
native conditions worked to shape theories of dramatic 
comedy. (6) That American theorists recognized the 
“civilizing” influence of dramatic comedy and its effect 
upon “unenlightened minds” and “savage manners” may 
have been one reason why they tended to demand that dra- 
matic comedy serve a didactic function. (7) That they 
tended to consider themselves guardians of public moral- 
ity may explain why they objected to such “indelicacies” 
in dramatic comedy as the “dirty” double entendre, coarse 
illusions, and licentious situations. (8) That they were 
mostly lawyers, doctors, ministers, and the like may indi- 
cate why they tended to defend the existing economic, 
social, and religious order of society. (9) That they were 
self-conscious, enthusiastic, and defensive about their 
native land may explain why they consistently demanded 
a more purely American dramatic comedy. 

After 1815, emphasis was directed (10) toward ap- 
preciative criticism, (11) toward the historical study of 
dramatic comedy, (12) toward less obvious didacticism, 
and (13) toward organic form. Although it appears that 
romanticism did not become a significant movement until 
after 1830, the period after 1815 was the incubation period 
of romanticism in America. 

Microfilm $3.25; Xerox $11.25. 249 pages. 
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ANNA MORGAN: READER, TEACHER, 
AND DIRECTOR. 


(Order No. 61-4382) 


Joyce Lorraine Chalcraft Sozen, Ph.D. 
University of Illinois, 1961 


This study attempts to assess the importance of Anna 
Morgan’s workasa public reader and member of Chicago’s 
artistic colony from 1878-1925, as a teacher, and as a 
director of plays, and to ascertain her place in the history 
of speech education and theatre in the United States. 

The major sources were the collection of Anna Morgan 
Scrapbooks and Letters at the Chicago Historical Society, 
the files of Chicago newspapers, and the books which 
Anna Morgan published. 

Because her work is important from several aspects, 
the material is presented in a topical pattern, covering 
her life and the background to her work, the social and 
cultural milieu in which she lived and worked, her career 
as a public reader, as a teacher, as a director, and, 
briefly, the later careers of her more prominent students. 

Anna Morgan was important to Chicago’s cultural 
growth. Her studio was a salon where visiting and local 
artists met and where interested Chicagoans attended 
lectures on social, political, and cultural topics. Asa 
member of leading social and cultural clubs, and as a 
promoter of cultural endeavors, she helped form a close, 
fraternal order of Chicago artists, which created an artis- 
tic environment in which their endeavors thrived. 

As a public reader, Anna Morgan was one of the best. 
At a time when most readers were affected and artificial, 
she strove to convey the meaning of a selection quietly 
and naturally. Her choice of selections reflects the change 
in literary taste of reader and audience from naivete to 
greater sophistication. Moreover, she helped bring about 
this change. She acquainted her audiences with the clas- 
sics and with new literary works before they had been 
generally read, or approved by the critics. 

She was one of the pioneers who helped to establish 
speech and theatre as a respectable, intellectual study. 
Her aim was to give students social poise, and a wide 
knowledge and appreciation of literature and the arts, so 
they could gain more pleasure from life. This liberal aim, 
along with her curriculum which included stage, literary, 
and political history, playwriting, and practical courses 
such as acting and stagecraft, was similar to the aims 
and curricula of present day college and university speech 
and theatre departments. However, she offered this cur- 
riculum long before it was well established in the colleges 
and universities. Also, she refined the Delsarte Method 
with her own common sense, and became one of the main 
teachers of this system, in a practical form. 

She was one of the first, if not the first, to establish 
the New Theatre and New Stagecraft movements in the 
United States. She presented the new dramas of Ibsen, 
Shaw, Maeterlinck, Synge, Yeats, and others; revived the 
classics; presented experimental dramatizations of novels 
and poems; presented new plays by unknown local play- 
wrights. She began producing these plays in 1895, several 
years before other attempts were made to establish the 
New Theatre in the United States. As early as 1894, she 
was aware of the advantages of simplified settings, using 
them for poetic drama, eighteen years before other known 
examples of their use in the United States. Her early 
work in these movements helped create a climate con- 





ducive to the work of later Chicago theatre groups, whose 
influence spread to the American state in general. 
Microfilm $2.75; Xerox $9.45. 208 pages. 
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This dissertation traces the development of playright 
in the United States from the first Federal Copyright Act 
of 1790 to the revised Copyright Act of 1909. As applied 
to this subject, the term “playright” comprises certain 
principles which enable an author to control performances 
of his dramatic compositions. In addition to considering 
the playright movement, this study also discusses the legal 
status of acting rights as they evolved throught the period. 

Three types of data were used. One of these came from 
the history of copyright legislation in this country, with 
specific reference to bills that concerned performance 
rights. Another was derived from legal studies, that is, 
works on literary property and analyses of court cases 
that involved playright. A third type came from the ma- 
terials of American theatre history. This dissertation 
correlated these three kinds of data into one single account 
of playright as interpreted from the standpoint of the the- 
atre historian. 

As revealed by this investigation, the idea of playright 
emerged first in France during 1791 and, afterwards, in 
England in 1833. In the United States, it appeared much 
later. As a direct result of attempts by Robert Mont- 
gomery Bird, George Henry Boker, and Dion Boucicault, 
the first dramatic authors’ bill was passed by Congress in 
1856. For the next three decades, the matter of playright 
legislation remained quiescent. In the meanwhile, the 
question of performing rights fell into the hands of the 
courts, where it acquired certain unique and vexing fea- 
tures that complicated the matter for several decades. 
Agitation to amend the existing law did not begin until the 
middle eighteen-eighties. At that time, play proprietors, 
alarmed by an abundance of pirating theatre companies-- 
often referred to as “fly-by-nights,” began to urge for 
more stringent legislation. A campaign instigated by 
Harrison Grey Fiske, Editor of the New York Dramatic 
Mirror, directed attention to this need. Not until 1894, 





however, did anyone take positive steps to remedy the 


situation. In that year, the American Dramatists’ Club, 
headed by Bronson Howard, advocated a series of bills 
which culminated in the Act of 1897, a law that made 
violation of playright a criminal offense. Finally, a re- 
vision of the entire system of copyright in 1909 altered 
the philosophy of literary property and granted copyright 
to owners of unpublished plays. With this Act, one phase 
in the history of playright ended and a new one began. 
Several conclusions developed from this study: (1) Very 
little agitation to secure playright legislation occurred 
before the eighteen-eighties. (2) During the controversy 
on international copyright, the dramatic profession 
seemed apathetic and did very little to support the various 
bills on this matter. (3) The most important figures in 
the playright movement were: Robert Montgomery Bird; 
George Henry Boker; Dion Boucicault; Bronson Howard; 
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Abram J. Dittenhoefer, counsel for the American Drama- 
tists’ Club; and Harrison Grey Fiske, Editor of the 
New York Dramatic Mirror. Because of his sustained 





campaign for dramatists’ rights, Fiske was the most 
outstanding. 
Microfilm $4.15; Xerox $14.65. 321 pages. 
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A TRAWL STUDY OF AN ESTUARINE 
NURSERY AREA IN GALVESTON BAY, WITH 
PARTICULAR REFERENCE TO PENAEID SHRIMP. 
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Edward Chin, Ph.D. 
University of Washington, 1961 


Chairman: Dr. Albert K. Sparks 


Since the young of many marine forms in the Gulf of 
Mexico are found predominantly in the brackish inshore 
waters, the estuarine environment has been referred to as 
nursery areas. Because of the apparent importance of es- 
tuarine waters to several species of commercially impor- 
tant penaeid shrimp, a study was conducted at Clear Lake, 
Texas, to describe the major populations of fishes and 
motile invertebrates that inhabit such an area. The sea- 
sonal occurrence, relative abundance, and size composition 
of each species was determined from 363 collections made 
with an otter trawl from January, 1958 through January, 
1959. 

Of the nearly 52,000 specimens obtained during the 
study, most were not large enough to be considered adult. 
Although 12 species formed more than 98 percent of the 
total catch in terms of numbers, 3 species not only domi- 
nated the catch, but also monopolized the position of the 
most abundant species throughout the study. During every 
week from the beginning of the study until mid-May, the 
Atlantic croaker (Micropogon undulatus) was the most 
abundant species. In May, the brown shrimp (Penaeus 
aztecus) replaced M. undulatus as the dominant species. 

In July, P. aztecus was supplanted in turn by the white 
shrimp (P. setiferus), which remained the major species 
until mid-December when M. undulatus reassumed the po- 
sition of the most abundant species. 

In addition to the pattern of seasonal succession mani- 
fested by the 3 dominant species, definite periods of abun- 
dance were noted for most of the other 12 species taken in 
greatest numbers. 

Five species (M. undulatus, P. aztecus, Paralichthys 
lethostigma, Brevoortia patronus, Leiostomus xanthurus) 
increased in relative abundance with increasing tempera- 
tures until May. In May, when temperatures reached their 
summer level of approximately 30° Centigrade, the relative 
abundance of these species declined rapidly. 

In contrast, five other species (P. setiferus, Cynoscion 
arenarius, Galeichthys felis, Bagre marina, Citharichthys 

spilopterus) appeared in the collections and reached a peak 
in abundance after temperatures had reached their sum- 
mer level. With falling temperatures in autumn and winter, 
the relative abundance of these five species also dropped. 

With the possible exception of Anchoa mitchilli diaphana, 
seasonal changes in relative abundance of all species ap- 
peared to be independent of salinity changes. 





























Of the two species of penaeid shrimp encountered in 
this study, P. setiferus not only appeared in Clear Lake 
later in the year than P. aztecus, which reflected a later 
spawning season, but also remained for a longer period. 
The shorter duration of the estuarine phase in the life 
cycle of P. aztecus was reflected by the smaller sizes at- 
tained before migrz migration from the lake took place. Both 
species had a secondary spawning season. However, the 
second spawning was of considerably lesser significance 
for P. aztecus. 
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Chairman: Dr. L. R. Donaldson 


Embryonic and larval stages of the chinook salmon were 
exposed to fluorescent light characterized by a wave length 
range of 3662 to about 7000 Angstrom units with a mean 
energy transmission peak near 5600A. Statistically sig- 
nificant results showed that all embryonic stages were af- 
fected when exposed to 157 foot-candles for 7 days but 
larval stages were not influenced. This, and a preliminary 
experiment in which zygotes of rainbow trout were exposed 
to 157 f.c. for 3 days, demonstrated that the embryo is 
most affected when irradiated before the formation of body 
pigments. A subsequent experiment using graded intensi- 
ties of illumination (0.02, 37, 90, and 150 f.c.) for 5 days, 
starting at the onset of each of the four most sensitive 
stages, showed several significant trends. Groups sub- 
jected to high intensities of light prior to the advent of ret- 
inal pigmentation, when compared to the controls, display 
one or more of the following: increased mortality, accel- 
erated hatch, retarded development prior to death, a high 
incidence of spinal deformities, an increase in vertebrae 
number, reduced fingerling growth in length and weight, 
fewer anal fin rays, and a decrease in the mean number of 
parr marks. Zygotes exposed to 37 f.c. deviated from all 
other groups by exhibiting fewer dorsal and anal fin rays, 
accelerated fingerling growth, and fewer vertebrae. Liver 
damage was found in groups exposed to 157 f.c. for 7 days 
but not among lots exposed to 150 f.c. for 5 days. Modifi- 
cation of various physiological systems of the salmon may 
be attributed to thermal, photochemical and photoelectric 
properties of the experimental light source. 


Microfilm $2.75; Xerox $8.00. 173 pages. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 





1752 


ZOOLOGY 





THE BIOLOGY OF A HARPACTICOID COPEPOD 
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Wolf-Henrich Fahrenbach, Ph.D. 
University of Washington, 1961 


Chairman: Paul L. Ilg 


The biology of a marine harpacticoid copepod, Diar- 
throdes cystoecus, has been made the subject of a detailed 
study. Particular attention has been devoted to its internal 
anatomy and functional morphology. A variety of optical 
and microtechnical methods have been brought to bear on 
these problems. 

The external anatomy of both the male and the female 
and developmental stages has been described, that of the 
male and young stages for the first time. The six naupliar 
and five subadult copepodidal stages in the life cycle of the 
species exist in or ona variety of red subtidal or inter- 
tidal algae. The nauplii are parasitically adapted to the 
point of being incapable of swimming or crawling, depend- 
ing on the maternal animal for preparation of the site of 
infestation. Older copepodids and adults secrete a gelati- 
nous capsule which serves to retain them on the surface of 
the alga. 

The oral anatomy, including esophageal musculature 
and apodemal supports, has been investigated in detail. 
The feeding mechanism of the adult involves the mandibles 
and maxillules only, while the nauplius feeds by means of 
its antennae alone. The midgut of the adult is divided into 
an anterior and a posterior region, a prominent valve in- 
tervening. The naupliar digestive system bears consider - 
able similarities to that of the adult. 

The male reproductive system consists of the median 
testis, a single asymmetrical, looped, highly secretory vas 
deferens, the spermatophore sac and ejaculatory duct. 
Spermiogenesis, leading to filiform spermatozoa, has been 
described. Dualism of spermatozoan function is absent. 
The vas deferens secretes the various components of the 
spermatophore, of which certain formed bodies capable of 
swelling are of particular interest. The process of dis- 
charge of the spermatophore contents has been described. 

The female reproductive system consists of the median, 
bifid ovary and two oviducts each with an anterior anda 
posterior diverticulum. The oviducts secrete the material 
forming the ovisac. In the genital segment each oviduct 
enters into a large, internal cuticular chamber, the antrum, 
which opens more anteriorly, at the level of the sixth legs, 
by a broad, transverse slit. The median copulation pore 
and bilateral seminal receptacles are connected to each 
other and to the antra by cuticular ducts. Copulation and 
Oviposition have been discussed. 

The maxillary gland is composed of a coelomic vesicle, 
separated from the coelomic funnel by a valvular constric- 
tion. The funnel leads into a simple, looped excretory tu- 
bule. The antennary gland of the nauplius is a miniature of 
the adult maxillary gland, lacking, however, the valve. 

The ocular complex consists of five ocelli. Both the 
anterior median ocellus and the minor lateral ocelli are of 
simple construction. The major ocelli each possess two 
lenses and two retinular cells enclosed by a complex 
ocellar cup. It appears that innervation is direct. 

The frontal organs, each a mass of ganglion cells un- 
derlying a prominent sensillum, lie to either side of the 
rostrum. 








The rostrum contains two minute cavities bearing stat- 
oliths. These statocysts appear to be innervated by a 
branch of the frontal organ nerve. 

The central nervous system has been studied in detail. 
The ventral nerve cord, a double structure in the nauplius, 
becomes totally fused in the adult. The prominent stomato- 
gastric nervous system has supra- and subesophageal con- 
nections and three labral ganglia in addition to the gastric 
ganglion. The naupliar nervous system and developmental 
changes have been discussed. Cells of the adult protocere- 
brum and antennulary ganglia show secretory phenomena 
suggesting neurosecretion. 

The numerous glands of the animal have been classified 
and some of their functions discussed. 
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Two homologous series of esters (18 chemicals) were 
tested, at four concentrations, in a modified Y-tube type 
olfactometer, for attractancy to four species of cock- 
roaches: Periplaneta americana, Periplaneta australasiae, 
Blatta orientalis, and Blattella germanica. Little attract- 
ancy was demonstrated, the exceptions being octyl acetate 
for B. germanica and benzyl acetate for males of the same 
species. Repellency was often encountered at the higher 
concentrations in all species. Observations were also 
made on the effect of starvation (hunger and thirst) and the 
length of the carbon chain on response. Neither factor was 
shown to affect the attractancy or repellency of a com- 
pound. 

An analysis of variance by the three-way crossed clas- 
sification method demonstrated significant differences in 
behavior due to the effects of concentration, species and 
sex along with the interactions of each of these factors 
with each other. 

While conditioning and retention of learned behavior 
was demonstrated in all of the species of cockroaches 
tested, a broad range of variation was found in intraspe- 
cific and interspecific behavior. 

Microfilm $2.75; Xerox $8.60. 188 pages. 
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GRANULAR FORMULATIONS OF MALATHION, 
DIELDRIN, HEPTACHLOR, AS FALL 
APPLICATIONS IN THE CONTROL OF THE 
ALFALFA WEEVIL HYPERA POSTICA (GYLL.) 
(VARIABILIS) (HBST.) ON ALFALFA 
GROWN IN SASSAFRAS SANDY LOAM. 


(Order No. 61-4189) 


Hilary Felix Goonewardene, Ph.D. 
Rutgers University, 1961 








Major Professor: Robert S. Filmer 


The alfalfa weevil is an extremely important pest be- 
cause of the damage that it causes to the largest forage 
crop grown in the Continental United States of America. 
Natural and artificial methods of control of this pest are 
known. Artificial methods, particularly chemical control 
have been practiced widely, but on account of the hazardous 
residues which may be present in the meat and milk of 
animals that consume treated forage, cautious use of chem- 
icals is warranted. 

In view of this, granular formulations of three com- 
monly used toxicants namely, malathion, dieldrin and hep- 
tachlor were applied at the lowest dosage recommended 
for weevil control. The applications were made in the fall 
(autumn) to obtain a kill of the adult weevils that are nor- 
mally present in a field, thus preventing oviposition in the 
spring following. In this study a known number of weevils 
were introduced, at given intervals, into cages placed on 
treated plots. Population fluctuations were thus eliminated. 
Each plot had four cages and the plots were replicated 
three times. Only one cage in each plot had weevils intro- 
duced on any one caging date. The initial caging date was 
immediately after insecticide application and thereafter 
introductions were made at 10 day intervals. The over-all 
design of the experiment was a split-split-plot design. 

The analysis of variance was carried out on weevil 
units (a weevil unit being an egg, larva, pupa or adult) on 
stem counts, and on green weight. From these analyses it 
was found that the date of introduction of weevils and type 
of formulation were important in the control of the alfalfa 
weevil and in the resulting crop yield. A fall application 
controlled the weevil and increased the yield. 

Malathion, dieldrin and heptachlor all gave good early 
control, but only dieldrin and heptachlor maintained their 
effectiveness throughout the experimental period. Soil 
residue data indicate the rapid disappearance of malathion. 
Dieldrin and heptachlor epoxide (in one formulation only) 
were present at the conclusion of the experiment and hep- 
tachlor was not. Breakdown of heptachlor epoxide was 
demonstrated. No residues of heptachlor or dieldrin were 
found on plants at time of harvest. 

Modified methods for analysis of heptachlor and mala- 
thion were developed. The temperature of activation of 
Florex XXS, an adsorbent, used in heptachlor analysis, 
was found to be of importance in the analysis for hepta- 
chlor. 

The breakdown of malathion and dieldrin inside and 
outside the cages differed from that of heptachlor. The 
stability of the first two insecticides was very slightly 
greater inside the cage than on the outside, whereas the 
reverse was true in the case of heptachlor. (This differ- 
ence does not appear to be a significant limitation of this 
type of study.) The reason for the different breakdown 





patterns of the chemicals is not evident from the results of 
this study, but may be explained in the light of findings and 
theories presented by other workers. 

Microfilm $2.75; Xerox $9.25. 204 pages. 


THE SEROLOGY AND IMMUNOLOGY OF 
COCCIDIOSIS IN CHICKENS 


(Order No. 61-4849) 


Harry Herlich, Ph.D. 
Auburn University, 1961 


Supervisor: S. Allen Edgar 


Shortly after the turn of this century, it was demon- 
strated experimentally that animals which survived infec- 
tions with protozoa of the genus Eimeria were usually im- 
mune to reinfection. Recognition of this phenomenon 
provided impetus for many and varied investigations into 
the mechanisms underlying it. The results of nearly every 
such study made over the succeeding forty years indicated 
that immunity to reinfection with Eimeria spp. did not have 
a humoral basis. On the contrary, the evidence accumu- 
lated over the years seemed to show conclusively that the 
immunity was localized, involving some type of cellular 
sensitization of the mucosal lining of the host’s digestive 
tract with the result that the cells no longer provided a 
satisfactory environment for the parasites. 

In 1954, the demonstration of agglutinins in chicken 
serum was reported, thus constituting the first experi- 
mental evidence suggestive of a humoral antibody mecha- 
nism in immunity to coccidiosis. Since then, other indirect 
evidence supporting the concept of a generalized immunity 
has been presented by investigators in Japan, England, and 
the United States. The present study was undertaken to 
investigate the serological and immunological responses 
of chickens to coccidiosis with the hope that the data ob- 
tained could serve as a basis for a definitive resolution of 
the nature of the immune phenomenon. 

Precipitin, agglutination, hemagglutination, passive 
hemagglutination, fluorescent antibody, and neutralization 
tests were employed in attempts to demonstrate antibodies 
in serum, tissue extracts, and fecal decoctions recovered 
from normal uninfected birds, birds given a single inocu- 
lation with either Eimeria tenella or E. acervulina, and 
birds hyperimmunized against both of these species. No 
antibodies could be demonstrated in the tissue extracts or 
the fecal decoctions; however, precipitins and neutralizing 
antibodies were shown to be present in the antisera. The 
precipitins were present in both immune and hyperimmune 
antisera and the precipitation reaction was not species- 
specific. On the other hand, neutralizing antibodies were 
present only in the hyperimmune antisera, and neutraliza- 
tion (immobilization of sporozoites and merozoites) was 
species-specific. Rectal inoculations of chickens with 
sporozoites or merozoites immobilized in vitro in homol- 
ogous hyperimmune antiserum either failed to produce any 
infection or produced very light infections. Neutralization 
of sporozoites and merozoites suggests the possibility of 
a dual-antibody response to coccidiosis. 

Attempts to transmit passive immunity to chickens by 
injection of globulins separated from hyperimmune 
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antiserum failed. Similarly, injection of a saline extract 
of sporulated oocysts, used as an antigen in demonstrating 
precipitins, failed to stimulate any immunity against sub- 
sequent oral challenge with sporulated oocysts. Injections 
with cortisone acetate during the period of immunization 
and again following an oral challenge did not interfere with 
the development of immunity, suggesting that there is no 
cellular mechanism involved in the immune response. 
Blockage of the reticulo-endothelial system by India ink 
injections during the period of immunization and again fol- 
lowing challenge inoculation resulted in virtually total ab- 
sence of immunity. The seemingly essential role played 
in the immune response by the reticulo-endothelial system 
plus the serological evidence of precipitins and neutraliz- 
ing antibodies suggest strongly that there is a humoral an- 
tibody basis to immunity to coccidiosis in chickens. 
Microfilm $2.75; Xerox $4.20. 80 pages. 


AN ANALYSIS OF INTELLIGENCE 
OF 1,016 FAMILIES. * 


(Order No. 61-3674) 


James Victor Higgins, Ph.D. 
University of Minnesota, 1961 


Adviser: Sheldon C. Reed 


The widespread school testing programs in the United 
States made it possible to obtain intelligence quotients for 
parents when they were in school, and for their children at 
similar ages. 

This report includes 1,016 families for which IQs are 
known for the father (average 100.72 +0.48), the mother 
(average 103.22 $0.45), and one or more children (average 
106.29 +0.35). The female offspring (107.6740.50) meas- 
ure higher than the male (104.96 +0.49). The difference 
between parents and offspring apparently results from a 
bias due to the older age at testing of parents. 

Family relationships measured by correlation coeffi- 
cients are for child-child, 0.52 0.02, mother-child, 

0.45 0.02, and father-child, 0.43 $0.02. The marital cor- 
relation measures +0.33 10.03. 

The IQ of the fathers and the children shows a positive 
correlation to the occupation of the father. The IQ of the 
children is closer to the mean IQ of the population when 
compared with the IQ of the father for the same occupa- 
tional level. 

The mean IQ of the children decreased when the parents 
were over 36 years of age at the birth of the child. The 
mean IQ of the parents also decreased when they produced 
children after age 36. Therefore, the IQ of the child, when 
parent’s age is held constant, appeared not to be influenced 
by age of parents. 

The IQ of the children shows a typical regression to the 
mean of the population when compared with the average IQ 
“wf the parents. 

As family size increases beyond five children, parental 
IQ decreases sharply as does that of the children when they 
are categorized by size of family or ordinal position. For 
example, children in two child families show an average 
IQ of 109.56 0.53, and nine child families an average IQ of 
89.891 2.94. This is the negative correlation traditionally 
observed between size of sibship and mental age of the 
children in it. Here the correlation is -0.30 +0.02. 





The reproductive rates of these families show more 
children per family for parents IQ 70 or below, and those 
IQ 131 or above, than for the families in between. When 
the childless siblings of the present parental population, 
and the siblings for whose children IQ values were not 
available were added to the group, there was no longer a 
difference in reproductive potential of the different IQ 
categories, (about 2.3 children in each category). Thus 
while some individuals with lower IQ values had large fam- 
ilies, these were offset by a greater proportion of sib- 
lings with low IQs who were childless. This explains the 
failure of the IQ to drop from generation to generation as 
would be predicted from the negative correlation between 
family size and intelligence. 

Microfilm $2.75; Xerox $7.80. 168 pages. 
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A STUDY OF THE GOLGI RESPONSE IN 
INTESTINAL EPITHELIAL CELLS OF 
THE RAT DURING FAT ABSORPTION AS 
REVEALED BY LIGHT AND 
ELECTRON MICROSCOPY 


(Order No. 61-4318) 


Ralph Alvin Jersild, Jr., Ph.D. 
University of Illinois, 1961 


Recently, Adamstone* has studied the response of the 
Golgi apparatus to fat absorption in fresh, unstained epi- 
thelial cells from the rat intestine. In his studies, a se- 
ries of cell types was arbitrarily set out, including cells 
in which no indication of the Golgi apparatus could be seen 
(as in starved controls) to cells which displayed a promi- 
nent, dark band in the Golgi zone in areas of the intestine 
absorbing fat fed a short time previously. Other cell types 
contained varying numbers of large fat droplets in addition 
to a dark Golgi band, or droplets so numerous that a Golgi 
response could not be seen. A study of these cell types by 
electron microscopy for comparison with the fresh mate- 
rial formed the basis for the present investigations. 

Olive oil or oleic acid was fed to rats fasted for 20 to 
33 hours. Segments of the intestine containing fat were 
prepared for study 25 to 60 minutes after feeding. In other 
experiments, chyme removed from a fat-fed donor rat was 
injected into ligated segments of the intestine of fasted 
rats, and small pieces of the intestinal wall were removed 
for study after varying intervals from 1 to 30 minutes. 
Fasted animals constituted the controls. Fresh cells were 
examined with a refracting microscope and material from 
adjacent pieces of intestine were fixed in buffered OsO, 
for study by electron microscopy. 

In electron micrographs of intestinal epithelial cells 
from either fat or fatty acid-fed animals, small lipid drop- 
lets appear within dilated channels of the endoplasmic 
reticulum and the Golgi cisternae. The increased dilation 
of the latter results in the formation of a large, vacuolar 
band which traverses the entire Golgi zone. This organi- 
zation contrasts sharply with the small vacuoles and the 
numerous flattened cisternae in the Golgi zone of cells 
from fasted, control specimens. The response of the Golgi 
apparatus in fresh cells therefore appears to be a result of 
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the increased vacuolization of the Golgi complex during fat 
absorption. The response appears to arise in direct re- 
sponse to the accumulation of fat droplets within the cis- 
ternae as observed in material from intestinal segments 
exposed to chyme for varying lengths of time. The use of 
the Golgi response in fresh cells as an indicator of fat ab- 
sorption may, therefore, be regarded as a reliable and 
justifiable procedure. 

The large droplets of fat frequently encountered in 
fresh cells are seen in electron micrographs to lie outside 
the confines of the endoplasmic reticulum. Such droplets 
are frequently quite numerous in this sections examined by 
electron microscopy. A large, vacuolated Golgi apparatus 
is, however, present in most of these cells. The inability 
to visualize the Golgi response in fresh cells heavily 
loaded with fat, therefore, appears to be due to a masking 
of the response by these droplets, rather than a regression 
in size of the Golgi apparatus. 

The normal pathway of absorbed fats through the intes- 
tinal epithelial cells is concluded to be through the endo- 
plasmic reticulum and the Golgi apparatus. That the Golgi 
apparatus plays a substantial role in fat transport is indi- 
cated in the present study in that 1) large amounts of fat 
enter the Golgi vacuoles made possible by the extensive 
dilation of the Golgi cisternae during the absorptive 
process. 2) The Golgi apparatus returns to the control 
condition as absorption subsides. The last traces of fat 
remaining in cells returning to the control condition are 
found in the Golgi vacuoles, suggesting that this region is 
the last the absorbed fat passes through in its normal path- 
way through the cells. 3) A small number of fat droplets 
from an indeterminable source can be found within the 
channels of the endoplasmic reticulum and in the lateral 
intercellular spaces as well as the Golgi apparatus of cells 
from starved, control animals. This suggests that even 
minute amounts of fat pass through the Golgi apparatus 
during the cellular transport of fats, rather than that fat is 
stored in this region. 


*Adamstone, F. B. J. Morph., 105: 293-316, 1959. 
Microfilm $2.75; Xerox $5.20. 105 pages. 


EVOLUTIONARY STUDIES IN THE WEEVIL 
GENUS LIXUS (COLEOPTERA, CURCULIONIDAE). 


(Order No. 61-4328) 


John Mark Kingsolver, Ph.D. 
University of Tlinois, 1961 


A detailed phylogenetic analysis is made of the sub- 
genus Ileomus in the genus Lixus in order to better under- 
stand the relationships of the species included in the group. 
Only adult morphology could be used as a medium of com- 
parison since the biologies of the species are practically 
unknown. New morphological characters are used in the 
determination of species limits and in the adduction of the 
phylogenetic relationships of the species. Reference was 
made to other genera and species in the subfamily Cle- 
oninae, in the family Curculionidae, in the suborder Rhyn- 
chophora and in other families of Coleoptera for clues to 
the primitive state of certain phylogenetic indicators. 
Some new working hypotheses are presented on the phylo- 





genetic relationships of the genus Lixus with other genera 
in the subfamily Cleoninae. Some new ideas are advance 
on the phylogenetic position of the subfamily Cleoninae 
within the suborder Rhynchophora and additional definitive 
characters are presented for the subfamily. 

The genus Lixus is at present considered to contain 
two subgenera: Lixus in the Old World and Deomus in the 
New World. Lack of study material prevented a detailed 
study of the subgenus Lixus. One species apparently be- 
longing to eomus is found in Japan and China but the re- 
mainder of the subgenus is found entirely in the New World. 
The most primitive species of the genus Lixus are found in 
the Old and New World tropics and specialized species are 
found both in tropical and in temperate zones. The cen- 
ters of dispersal for Ileomus are apparently in Central 
America and southeastern Brazil. Five groups of species 
are indigenous to southeastern Brazil, nine groups are in- 
digenous to North America, three groups are confined to 
the mountainous regions of northeastern South America, 
and three groups have representatives on both sides of the 
Isthmus of Panama. 

Phylogenetic trees are constructed for the species and 
species groups, and the dispersal pattern indicated by the 
geographical distribution of the species is correlated as 
closely as possible with geological history to show the 
probable times of intercontinental and inter-regional dis- 
persal. Results of the study indicate that the genus Lixus 
probably originated in the Old World and most likely 
spread to the New World in late Cretaceous times over the 
Bering land connection. Two other genera of the Cleoninae 
have spread to North America from Eurasia but are not 
found south of northern Mexico in the western hemisphere. 

Dispersal is apparently over land because of the de- 
pendence of these forms on terrestrial plants for food and 
breeding niches. Two species, however, have reached 
Cuba from the mainland of the United States probably by 
hurricane dispersal. 

Microfilm $2.75; Xerox $5.60. 115 pages. 


THE PHYLOGENY OF DELTOCEPHALUS 
AND ALLIED GENERA (HOMOPTERA: 
CICADELLIDAE: DELTOCEPHALINAE). 


(Order No. 61-4332) 


James Phillip Kramer, Ph.D. 
University of Illinois, 1961 


This study was initiated in order to determine a pattern 
of evolution which would satisfactorily explain the relation- 
ships of this large group of insects. As in most studies of 
this type, the primary considerations were the variations in 
anatomical structures. Those structures of particular value 
for showing apatternof change were foundinthe concealed 
male genitalia. The important structures in the male gen- 
italia of over one hundred species are illustrated. The re- 
lationships of the genera and species are depicted in phylo- 
genetic trees. Distribution of the genera and species are 
included and discussed. The genera included in this study 
are listed: Psammotettix, Quaziptus, Recilia, Flexamia, 
Pinumius, Quontus, Cabrulus, Sanctanus, Arundanus, 
Haldorus, Lonatura, Polyamia, Graminella, and Delto- 
cephalus. The last four genera are treated in detailto the 
species level. Microfilm $2.75; Xerox $7.00. 148 pages. 
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THE COMPARATIVE ANATOMY OF THE 
SCALES OF THE SERRANID FISHES 


(Order No. 61-4145) 


Henry Howard McCully, Ph.D. 
Stanford University, 1961 


The aims of the dissertation were to: (1) test the taxo- 
nomic value of detached scales, (2) make a key to the sub- 
families and genera, based entirely on scales, and (3) re- 
vise the Serranidae in terms of the scales and test the 
value of the new classification. 

Typical body scales were collected from representative 
species in 94 nominal genera. The scales were cleaned, 
stained with alizarin, mounted on microscope slides, and 
photographed. Many functional scale characters were found 
with taxonomic value. Among these characters are the 
shapes and outlines of scales, the shapes of different fields, 
the different types of scalelets, the nature of the gaps be- 
tween scalelets, the mode and order of amputation of the 
posterior spines, and the kinds of articulations between 
posterior scalelets. 

The 94 nominal genera were reduced to 56 recognized 
as valid, and these were arranged in 12 subfamilies. Keys 
to and diagnostic descriptions of the scales in these groups 
are presented with full page photographs of at least one 
scale in each genus. The new classification was evaluated 
and compared with existing ones and was found to have 
many improvements. In the new classification which fol- 
lows, the subfamilies are arranged in four groups that are 
believed to follow natural lines. 


Group I. Serranids with but one kind of simple poste- 
rior scalelets that are unrelated to the amputation of the 
neighboring scalelets. 


Niphoninae.—Niphon. 

Roccinae.—Roccus and Lateolabrax. 
Percichthyinae.—Percichthys, Percilia, Percalates, 
Maccullochella, Siniperca, Plectroplites, and 

Macquaria. 
Polyprioninae.—Stereolepis. 
Doderleininae. —Ddderleinia. 




















Group II. Posterior scalelets with secondarily en- 
larged bases that protect their neighboring scalelets from 
osteoclasis where they touch, or when the scales are 
cycloid some of them have long nuclei. 


Rypticinae.—Rypticus and Grammistes. 
Centrogenysinae.—Centrogenys. 
Epinephelinae: 
Alphestini.—Alphestes and Dermatolepis. 
Chorististini. —Chorististium, Pikea, and Pseudo- 
gramma. 
Trachypomini.-Trachypoma. 
Diploprionini.—Diploprion, Acanthistius, and Aulaco- 
cephalus. 
Cephalopholini.—Cephalopholis, Variola, Paranthias, 
and Gonioplectrus. 
Plectropomini. —Plectropomus. 
Epinephelini.—~Epinephelus, Cromileptes, Anyperodon, 
and Mycteroperca. 









































Group III. Posterior scalelets with secondary basal 
enlargements that are related to the osteoclasis of the ad- 
jacent spines, or (Anthiinae) that have posterior fields only 
one scalelet deep and composed of large and small scale- 
lets alternating. 


Pinguilabrinae.-—Pinguilabrum. 

Serraninae.—Cratinus, Colpognathus, Sayonara, Chelido- 
perca, Ellerkeldia, Hypoplectrodes, Caprodon, 
Zalanthias, Paracentropristis, Hypoplectrus, Ser- 
ranus, Dules, Paralabrax, Centropristis, and Ser- 
raniculus. 

Anthiinae.—Pronotogrammus, Anthias, Pseudanthias, 
Tosana, and Mirolabrichthys. 























Group IV. Growth of the posterior field is prepared for 
by a point of osteoclasis that moves from one side of the 
scale toward the other, cutting off the marginal spines as 
it reaches them. This is followed at once by a zone of 
growth in which new scalelets grow on the stumps of the 
old. There are two kinds of scalelets alternating large and 
small as in the Anthiinae. 


Pseudochrominae.—-Pseudochromis and Dampieria. 








Other conclusions are: 

1. The freshwater Serranidae (Percichthyinae) of South 
America, Asia, and Australia probably have a common 
origin. 

2. Diploprion is probably related to Acanthistius and 
Aulacocephalus. 

3. Pseudogramma probably has its closest allies in 
Chorististium and Pikea. 

4. Centrogenys is not directly related to any epine- 
pheline. 

5. Pinguilabrum is probably a primitive serranine. 

6. A sharp distinction can be made between Serraninae 
and Anthiinae. 

7. Doderleinia has no obvious close allies in the Ser- 
ranidae. 

8. Caprodon and Zalanthias are not anthiines. 

9. Rypticinae probably have their closest relationship 
with the Chorististini. 

10. Paranthias is allied to Cephalopholis in the Epine- 
phelinae. 

Serious errors were found in published descriptions of 
other than scale characters in the genera Serranus, 
Alphestes, Dermatolepis, and Pronotogrammus. 

Microfilm $3.35; Xerox $11.70. 258 pages. 
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THE ROLE OF CERTAIN BACTERIA AND 
HIGH TEMPERATURE STRESS UPON 
LARVAL MORTALITY OF THE ARMYWORM, 
PSEUDALETIA UNIPUNCTA (HAWORTH). 


(Order No. 61-4348) 


Roy Earl McLaughlin, Ph.D. 
University of Illinois, 1961 





Pseudaletia unipuncta (Haworth) larvae reared at 92° F. 
or above suffered a high mortality rate and contained gram- 
negative bacteria. Investigation of the causes of larval 
death have: 1) provided information concerning the bacte- 
rial flora of the gastrointestinal tract of healthy, labora- 
tory-reared larvae; 2) shown Pseudomonas aeruginosa 
(Schroeter) Migula, Serratia marcescens Bizio and Aero- 
bacter aerogenes (Kruse) Beijerinck to be potential patho- 
gens for the armyworm; 3) indicated that the effect of 
temperature upon the ability of potential pathogens to cause 
larval death was in direct relationship to the optimal 
growth conditions for the organisms. 

Larval mortality among third through sixth instar 
larvae increased as temperature and the length of time at 
that temperature increased. First and second instar larvae 
were not tested. Temperature ranges of 72°-78° F., 85° F. 
and 92°-95° F. were used. The highest mortality rate oc- 
curred in sixth instar larvae reared from the fifth instar 
at 92°-95° F. and may have been apparent because of the 
longer developmental time of that instar compared to that 
of the previous three. Fifth and sixth instar larvae were 
used for determination of bacterial flora and in per os in- 
fectivity tests. Sixth instar larvae reared from the fifth 
instar at 92°-95° F. exhibited decreased feeding and a lack 
of response to tactile stimuli prior to death, accompanied 
by the occurrence of bacteria in the blood. Healthy larvae 
had sterile haemolymph. 

The intestinal flora of healthy laboratory-reared larvae 
contained Paracolobactrum aerogenoides Borman, Stuart 
and Wheeler as a common intestinal inhabitant plus fortui- 
tiously occurring bacteria of the genera Achromobacter, 
Alcaligenes, Brevibacterium, Streptococcus, Micrococcus, 
Staphylococcus, Pseudomonas, Flavobacterium and Ba- 
cillus. Paracolobactrum aerogenoides was as frequent in 
dead as healthy larvae. The majority of the fortuitous bac- 
teria occurred in larvae reared at 72°-78° F., and de- 
creased in frequency in larvae containing the pathogenic 
bacteria. 

The potential pathogens were present in the haemo- 
lymph of sick larvae. Per os infectivity tests showed that 
Pseudomonas aeruginosa infected larvae at all tempera- 
tures but the rate and extent of larval mortality increased 
with temperature. Aerobacter aerogenes was nearly as 
effective and displayed a great increase in effectiveness at 
92°-95° F. Serratia marcescens was apparently most ef- 
fective at the two lower temperatures of 72°-78° F. and 
85° F. 

Potential pathogens do not gain access to the haemo- 
coele and cause a septicemia under conditions usually con- 
. gidered favorable for the insect. Certain factors not usu- 
ally present allow an increase in the frequency of invasion 
of the haemocoele from the intestinal tract by potential 
pathogens. These conditions are stress factors if they di- 
rectly affect the insect in an adverse manner. However, 
temperature was indicated to affect the vigor of the bac- 
teria in relation to their optimum developmental temper - 









































ature, allowing potential pathogens to become more effec- 
tive as they approached more optimum conditions. The 
optimum temperatures for larval development were not 
determined. The total mortality and the rate at which 
larvae were killed by the three pathogens was greatest at 
temperatures closest to the reported optimum for each 
bacterium. 

The exact method by which the integrity of the gastro- 
intestinal tract is disrupted is not known. Probable means 
include accidental, mechanical tearing during molting (as 
most mortality occurred after an instar change) or the ef- 
fect of a physiological imbalance caused by the increased 
metabolic activity of the potential pathogens. 

Microfilm $2.75; Xerox $5.60. 111 pages. 


REGENERATION AND LESIONS IN 
PULMONATE GASTROPODS 


(Order No. 61-4510) 


Charles David Miles, Ph.D. 
University of Arizona, 1961 


Amputation of a tentacle or portion of foot from Helix 
aspersa, Sonorella odorata, and Rumina decollata is well 
tolerated, providing that laboratory conditions remain fa- 
vorable. Only rarely do snails succumb during the period 
of rapid regeneration, which lasts approximately ten weeks. 
In H. aspersa, the wound is cicatrized 8 hours after ampu- 
tation and regenerated epithelium completely covers the 
wound at 36 hours. Observations pertaining to the three 
species reveal that the time required for commencement 
of tentacle regeneration is proportional to the size of the 
animal, but that the foot of animals of significantly different 
sizes begins regeneration at the end of two weeks. At any 
given time during tentacle regeneration the animals pos- 
sessing the shortest base (that portion of tentacle remain- 
ing after amputation) exhibit the greatest amount of regen- 
eration, which confirms “Morgan’s Law.” Regression co- 
efficients determined for length of base compared to length 
of regenerating portion of tentacle permit a comparison of 
rate of regeneration to rate of normal growth of a single 
structure (tentacle). Helix (b = 2.73) and Sonorella 
(b = 2.84) are similar in this respect, whereas in Rumina 
(b = 1.96), rate of regeneration is only about twice that of 
normal growth. 

All three species regenerate eyes and portions of ten- 
tacle and foot during estivation at 21° C. Helix regenerates 
during estivation at 32° C., although a significant mortality 
rate occurs. Regeneration does not commence during hi- 
bernation (5° C.) lasting 18 weeks. Supernumerary eyes 
appear in nearly one-half of all amputated snails; the inci- 
dence is especially high in Rumina (over 75 per cent). 
There is essentially no correlation between pre-estivation 
weight and per cent loss of weight during estivation, in 
either control or regenerating animals. There is a 
highly significant tendency for animals to regain weight 
lost during hibernation during the first 24 hours of ac- 
tivity. 

Integumental lesions occurring in Rumina were shown 
to be non-pathogenic. The lesions heal during activity, but 
do not heal during estivation. 

Microfilm $2.90; Xerox $10.15. 223 pages. 
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Cells appear to prepare for division along a number of 
relatively independent channels. These complex channels 
may be independently controlled by repression-induction 
and feedback inhibition mechanisms regulating enzyme ac- 
tion. Such a view of the preparation for cell division em- 
phasizes the complexity of the process. The understanding 
of this complexity can be approached by functionally iso- 
lating one of the channels in vivo and studying its individual 
components by the use of inhibitors. 

Tetrahymena pyriformis treated by the heat-shock cy- 
cling method of Zeuthen and Scherbaum continue to synthe- 
size DNA, RNA, and protein, but do not divide. However, 
80 to 90 minutes after the end of the treatment, the cells 
divide synchronously. In this 80 to 90 minute interval, the 
preparations for division are presumably being completed 
along the pathway which had been previously blocked. Since 
synchronous division can occur in the absence of further 
growth, this can be considered to be a functionally isolated 
channel, The present study has employed this system in 
the attempt to elucidate some of the steps in the function- 
ally isolated channel by using additional heat shocks, X- 
irradiation, and ultraviolet light irradiation. 

Application of further heat shock or low doses of ultra- 
violet light (UV) at various times within limited periods in 
the interval between the end of heat treatment and the syn- 
chronous division of controls, delays the synchronous di- 
vision. There is a linear increase of delay with time of 
application of the heat shock and a constant delay with time 
of application of the UV. After these limited periods, the 
cells show sharp transitions to insensitive states. The 
time for transition to insensitivity is instantaneous for heat 
shock (no intermediate sensitivity is found) and is approxi- 
mately five minutes for UV. The time after the end of heat 
treatment at which the transition occurs differs for the two 
agents. Experiments with X-rays indicate a third different 
transition time, but the transition from sensitivity to insen- 
sitivity is spread out over a period of approximately 30 
minutes. 

When additional heat shocks are applied at various 
times after UV irradiation, the transition period for sen- 
sitivity to heat is shifted toa later time. The delay in- 
duced by heat shock applied immediately following UV ir- 
radiation is not additive with the UV-induced delay. 

The results of dosage series experiments with UV, 
when plotted as delay vs. dose, exhibit a pronounced 
shoulder followed by a steeply rising curve. The shoulder 
region of the UV curve is not altered by photoreactivating 
light whereas the steep region is. 

These results, taken together, suggest that at least 
three steps in the functionally isolated channel are differ- 
entially affected by heat, UV, and X-rays. Heat shock ap- 
plied at various times up to the transition period appears 
to abolish progress already made along the channel. The 
instantaneous transition suggests that the heat sensitive 
substance attains a threshold concentration that initiates a 
new series of reactions. UV appears to interfere witha 








rapid reaction that takes place during the transition period. 
X-rays appear to interfere with a slow process occurring 
over a different time span. The irradiations may interfere 
with the processes by decreasing the number of active 
molecules that mediate the processes. The shoulder re- 
gion of the UV dosage response curve indicates that the 
initial population of UV-sensitive molecules is small. 
These effects of irradiations are limited to low doses be- 
cause additional effects are noted at higher doses. 

The shift of the heat sensitivity transition period after 
UV irradiation, but the lack of additivity, indicates that the 
heat sensitive step and the UV sensitive step, although dif- 
ferent, are related in some way. 

Microfilm $2.75; Xerox $7.20. 152 pages. 


THE DISTRIBUTION OF TRICHINAE 
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Victor Lord Oliver, Ph.D. 
University of Alabama, 1961 


A determination of the extent of infestation and the dis- 
tribution of the larvae of Trichinella spiralis in rats was 
made. Secondarily, minimal larvae for infection, and the 
productivity of the female trichina were also studied. 

Infective doses of known male and female trichinae 
were administered to 2 series of mature Wistar Strain 
rats which were isolated and maintained for a period of 42 
days to allow for the localization of larvae in the muscles. 
Muscles were digested in split-sedimentation jars, the 
larvae counted in a clear fluid and preserved. Thirty- 
seven of 45 muscles and muscle groups of each rat were 
freed of bone and excessive connective tissue, and 8 muscle 
groups were digested with their associated skeletal seg- 
ments. The weights of the muscle in the cervical, thoracic, 
lumbar, sacral and caudal regions of the vertebral column, 
the rib cage, the wrist and hand, ankle and foot were esti- 
mated by subtracting the weight of skeletal segments of a 
mature rat from the corresponding muscle-bone weights 
of the experimental rats of similar size. 

None of the six rats in Series A were infested, probably 
due to the low resistance of intestinal larvae to stomach 
acid after being fed to the rats. 

Doses of 1 male and 1 female to 9 male and 4 female 
muscle trichinae were fed to 22 rats of Series B. Differ- 
entiation of sex in excysted larvae fed to 10 rats was facil- 
itated with the phase contrast microscope. 

Twenty of the 22 rats in series B were infested. All 
rats receiving doses of 2 or more females became in- 
fested. Three of 4 rats receiving doses of 1 female and 2 
to 5 males were infested. Seven of 9 rats receiving doses 
of 1 female were infested. 

Forty female larvae in the doses of the 20 rats pro- 
duced 7,044 trichinae, or an average of 176 larvae per fe- 
male. The 7,044 larvae found in 3,024.1 grams of trichi- 
nous muscle represent an average of 2.33 larvae per gram, 
or 0.06 larva per gram per female on the basis of dosage. 

These muscles were infested in 20 rats: diaphragm, 
suprahyoid, tongue, masseter, triceps femoris, muscles of 
cervical and thoracic vertebrae, muscles of rib cage, 
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muscles of lumbar vertebrae and muscles of the abdominal 
wall. These muscles were infested in about half of the 
rats: thyreohyoid, cutaneous maximus, muscles of the 
wrist and hand and ankle and foot. No trichinae were found 
in the heart. 

The diaphragm was most heavily infested with an aver- 
age of 0.55 larva per gram per female, and accounted for 
9.69 per cent of the total trichinae recovered. The ex- 
trinsic eye muscles, suprahyoid muscles, tongue, flexors 
of the brachium, infrahyoid muscles, extensors of the 
brachium and muscles of mastication showed an infestation 
of 0.10 to 0.25 larva per gram per female. 

These muscles showed the lightest infestation: head 
muscles, neck muscles, shoulder muscles, muscles of the 
antibrachium and shank, muscles of the wrist and hand, 
muscles of the thigh, muscles of the tail, pectoral muscles 
and muscles of the trunk. 

The present studies confirm that the rat is highly sus- 
ceptible to trichina infection with minimal doses, and that 
each female produces approximately 100 to 200 larvae on 
an average. Apparently the most active muscles were 
most heavily parasitized. 

Microfilm $2.75; Xerox $3.00. 60 pages. 
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The life history of the ciliate Tetrahymena patula L-FF 
consists of three cell types as follows, each capable of 
giving rise to the other two: a large carnivorous macro- 
stome, small-mouthed microstome, and a cyst. Axenic 
cultures result in dimorphic populations of microstomes 
and macrostomes. It was felt that further studies on the 
growth properties and polymorphism of T. patula might 
yield information which would allow control over the poly- 
alterations and therefore over the occurrence of the alter- 
nate cell types. 

The effects of various environmental conditions on 
growth of T. patula L-FF in axenic culture were studied. 
Growth determinations were made by growing the cells in 
150 cc of Loefer’s medium ina 1 liter flask. It was found 
that the best conditions for growth which were studied were 
25°Cand pH 7.1-7.4. Anunusually long period (130 days) of 
adaption was required when the temperature was raised from 
20°C to 25°C. A lethal temperature of 27°C was observed. 

Polymorphic changes regularly associated with the 
growth cycle were found. During logarithmic growth the 
microstome was the predominant cell type, and with the 
approach of stationary phase macrostomes would reappear. 
The precise concentration of macrostomes depended upon 
the conditions of growth. 

Information gained from studies on the polymorphism 
associated with the growth cycle made it possible to con- 
trol the transformation process. Macrostomes upon inocu- 








lation into fresh medium gave rise to two microstomes 
through binary fission. Populations consisting of 100% 
microstomes cultured at 25°C, cell density of 1,500- 
2,000 per cc, would exhibit transformation to macrostomes 
when transferred to 20°C or 15°C. Cytological examination 
of populations of microstomes undergoing the transforma- 
tion to macrostomes indicated that all transformations 
likely involve oral replacement. 

The immobilizing antigens of the microstome and mac- 
rostome forms were compared. Differences were not de- 
tected. Microfilm $2.75; Xerox $4.00. 71 pages. 
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A new species of hemoflagellate is described from the 
blood of some marine fishes of northern New England. 
This appears to be the first record in this hemisphere and 
the second tabulation in the world of a biflagellate organ- 
ism in the blood of marine fishes. 

The parasite, placed in the genus Cryptobia Leidy 
(Trypanoplasma, Laveran and Mesnil), differs morpho- 
logically from Trypanoplasma parmae Mackerras and 
Mackerras (1925), the only other cryptobiid from marine 
fish (Parma microlepsis from Australia) and also from 
Trypanoplasma borreli Laveran and Mesnil (1901) found in 
the blood of several species of freshwater fishes. The or- 
ganism is considered a new species and is named Cryp- 
tobia bullocki, n. sp. The average measurements (air 
dried, methyl alcohol fixed, Giemsa stained) are as fol- 
lows: length, 17.6 uw; width, 2.7 y; length of kinetoplast, 
1.1 ; length of nucleus, 3.4 yu; width of nucleus, 1.4 y; 
distance from anterior edge of nucleus to anterior end of 
animal, 4.2 uw; distance from anterior edge of kinetoplast 
to anterior end of animal, 1.5 microns. 

Cryptobia bullocki has been found in the blood of the 
following vertebrate hosts: winter flounder (Pseudopleu- 
ronectes americanus); smooth flounder (Liopsetta putnami); 
mummichog (Fundulus heteroclitus); and the striped killi- 
fish (F. majalis). Attempts were unsuccessful to transmit 
the flagellate to mice (Mus musculus); goldfish (Carassius 
auratus); frogs (Rana pipiens); mullet (Mugil cephalus); 
brook trout (Salvelinus fontinalis); tomcod (Microgadus 
tomcod); and the grubby (Myoxocephalus aeneus). 

The intermediate host of Cryptobia bullocki appears to 
be the marine leech provisionally designated as Piscicola 
rapax Verrill, 1873 (Moore, 1899). Studies on the repro- 
duction of the flagellate in the leech were impeded not only 
by the deficiency in numbers of marine leeches, but largely 
because the annelids obtained refused to feed on fish for 
periods of at least three months. The flagellates were not 
found in leeches taken from rock gunnels (Pholis gunnellus) 
and sculpins (Myoxocephalus sp.). Argulus appears in- 
capable of transmitting C. bullocki and attempts were not 
successful to infect the blood or intestinal tract of floun- 
ders by oral ingestion of the flagellate. No multiplying 
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forms of the parasites were observed in the blood of ver- 
tebrate hosts. 

Cryptobia bullocki appears to be relatively nonpatho- 
genic for winter and smooth flounders, even though the 
parasites were found in smears from the brain, kidney and 
spleen of infected fish. Attempts were unsuccessful to 
produce pathology by multiple inoculations of the parasite 
into negative hosts. There was no indication of active im- 
munization against C. bullocki as one flounder maintained 
the parasite 13 months and other flounders have remained 
infected eight months, the period of observation to date. 

Cryptobia bullocki were found in the blood of marine 
fishes from the following locations: Great Bay, New Hamp- 
shire; Portsmouth Harbor, New Hampshire; Hampton 
Harbor, New Hampshire; Newburyport, Massachusetts; 
York, Maine and Kennebunkport, Maine. Host age and in- 
cidence studies showed that 77% of the flounders from 7.0 
to 9.9 cm. long were infected with C. bullocki, whereas 
flounders from 15 to 30 cm. long were only approximately 
14% infected. There was no indication of seasonal distri- 
bution of C. bullocki. 

Microfilm $2.75; Xerox $7.80. 167 pages. 

















THE EFFECT OF CONTROL BURNING ON 
SMALL MAMMAL POPULATIONS OF 
THE NEW JERSEY PINE BARRENS 


(Order No. 61-4224) 


James Edwin White, Ph.D. 
Rutgers University, 1961 


Major Professor: Dr. Paul G. Pearson 


Control burned and unburned plots were live trapped to 
determine the effects control burning would have on the 
small mammal populations of the New Jersey Pine Bar- 
rens. Two study areas; upland and low pine-cedar swamp; 
were selected for control burning investigations. A third 
study area provided information on the effects of a wild- 
fire on small mammal populations. The white-footed 
mouse, Peromyscus leucopus, was such a numerical ex- 
treme of those species captured in the upland study area 
that this species alone was used for comparison purposes. 
Three methods; adjusted count, Hayne index, and capture 
success; were employed with the mark and release data to 
obtain indexes of population size. These methods gave 
comparable indexes of the same population. Three sum- 
mers of intensive study and one summer of sporadic study 
showed that there was variation in the population level 
among plots of various control burning treatments and 
among the years of study. There was, however, no asso- 








ciation of control burning and population size. The range 
of activity was determined for P. leucopus in each upland 
plot during each summer of intensive study. The range of 
intensive activity varied inversely with the size of the pop- 
ulation. The gross rate of population increase and the 
gross rate of population decrease show that the variation 
of population levels among the experimental plots was not 
due to differential rates of change during the summer 
months. Likewise, there was no indication of variation of 
reproduction among experimental plots during the summer. 
Nest box examination indicated that the white-footed mouse 
in New Jersey begins to breed in early April and at times 
breeds throughout the winter months. The sex ratio of 
P. leucopus was significantly skewed with females less 
abundant than males. 

Microfilm $2.75; Xerox $5.00. 96 pages. 


STUDIES ON THE TRANSMISSION 
OF HELMINTH OVA BY COCKROACHES 


(Order No. 61-4410) 
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University of Illinois, 1961 


The ecology of intestinal helminths has been extensively 
studied in recent years but previous emphasis where cock- 
roaches are concerned has been on their roles as interme- 
diate and definitive hosts. The possibility that cockroaches 
may play a significant role in increasing distribution of 
helminths by disseminating viable eggs has been generally 
overlooked. 

The results of this investigation demonstrated that: 

(1) domesticated and wild cockroaches voided undeveloped, 
mature and embryonated eggs of eleven nematodes, nine 
cestodes and one acanthocephalan; (2) excysted free larvae 
of Trichinella spiralis were recovered in the feces of 
cockroaches following ingestion of cysts of this parasite; 
(3) these eggs and cysts persisted in the feces of the cock- 
roaches for from three to four days and (4) eggs of Toxo- 
cara canis and Hydatigera taeniaeformis were infective 
for rats, eggs of Ascaridia galli were infective for chickens 
and eggs of Hymenolepis diminuta were infective for flour 
beetles, all of which had been recovered from the feces of 
cockroaches. 

Experimental results of this investigation indicate that 
viable eggs of many helminths are voided in a viable state 
due to the resistive nature of egg shells which afford pro- 
tection against the digestive activity of cockroaches and 
can infect their respective hosts. 

Microfilm $2.75; Xerox $3.80. 66 pages. 
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Baumbach. XXII, 1620 


AMERICAN INDIANS see Indians of North America 





AMERICAN LITERATURE—20th CENTURY 
—HISTORY AND CRITICISM 


Search for significant form, 1905-1915: an evalu- 
ation of the symbols of tradition and revolt in 


American literature, painting, and music. 
D.H, Frantz, Jr. XXII, 1730 


AMERICAN MERCHANTS see Merchants, American 
AMERICAN MUSIC see Music, American 
AMERICAN NEWSPAPERS—CALIFORNIA 


The intensity of newspaper content preferences. 
D.L. Sanders. XXII, 1607 


AMERICAN OPINION OF TURKEY see Turkey 
—Foreign opinion—American 


AMERICAN ORATIONS—HISTORY AND CRITICISM 
A descriptive-analytical study of ethical standards 
in contemporary American public address, 

P.S, Dabbs, XXII, 1743 
AMERICAN PAINTING see Painting, American 
AMERICAN PAINTINGS see Paintings, American 
AMIDES 

Thermodynamics of molecular addition com- 


pound formation between amides and Lewis 
acids, D,A, Wenz, XXII, 1402 


AMINO ACIDS 


Comparative amino acid content of rat thymus, 
L.C, Manley, XXII, 1386 


AMPEROMETRIC ANALYSIS see Conductometric 
analysis 


AMPHIBIA see Reptiles 
AMPHIBOLITE 
Variation in iron content of pyroxene amphibolite 
and constituent minerals at the Scott Mine, 
Sterling Lake, New York. C.V. Clemency. 
XXII, 1579 


AMPHIMIXIS see Reproduction 


AMPLIFIERS (ELECTRONICS) 


Some methods of fast-wave amplification in para- 
metric electron-beam devices. J. Spalter. 
XXII, 1559 


Superregeneration in a cavity-type parametric 
amplifier. C.P. Wang. XXII, 1561 


ANAESTHETICS see Anesthetics 


ANALOGY 


Concerning the possibility of a general theory of 
analogy. F.R, Harrison, III. XXII, 1666 


ANALYSIS (CHEMISTRY) see Chemistry, Analytic 


ANALYSIS (MATHEMATICS) see Functions; Har- 
monic analysis 


ANALYSIS, CHROMATOGRAPHIC see Chromato- 
graphic analysis 


ANALYSIS, SPECTRUM see Spectrum analysis 
ANALYSIS SITUS see Topology 


ANALYTICAL CHEMISTRY see Chemistry, 
Analytic 


ANAPHYLAXIS 


Quantitative studies in tissue anaphylaxis. C.B. 


Nielsen, XXII, 1692 


ANATOMY, DENTAL see Teeth 


ANCESTRY see Heredity 





ANESTHETICS 


Some pharmacological aspects of systemically 
administered local anesthetics with particular 
reference to their anticonvulsant activity. C.A. 
Berry. XXII, 1661 


ANGER 
The relationship of angry and fearful behavior to 


perception among institutionalized geriatric 
residents. S.R. Reiter. XXII, 1718 


ANGULAR MOMENTUM (NUCLEAR PHYSICS) 


Angular correlation from the two gamma annihi- 
lation of positrons in metals and alkali halides, 
R.S, Cortesi. XXII, 1681 


ANIMAL POPULATIONS 
The effect of control burning on small mammal 


populations of the New Jersey pine barrens, 
J.E, White. XXII, 1760 


ANIMALS, AQUATIC see Marine fauna 


ANIMALS, FOSSIL see Paleontology 


ANIONS 


T.J,. 
XXII, 1407 


Anionic polymerization of ethylene oxide. 
Dudek. 


ANNEALING OF METALS 


The release of stored energy in deuteron irradi- 
ated copper. T.G. Nilan, XXII, 1683 


ANNUAL REPORTS, CORPORATE s2e Corpora- 
tion reports 


ANTEDILUVIAN ANIMALS see Paleontology 
ANTENNAS, RADIO see Radio—Antennas 


ANTERIOR SPINAL PARALYSIS see Poliomye- 
litis 


ANTIBIOTICS 


Identification and characterization of strepto- 
thricin-like antibiotics. I. F. Roubein. 
XXII, 1390 


ANTIBODIES see Antigens and antibodies 
ANTICONVULSANTS 


Some pharmacological aspects of systemically 
administered local anesthetics with particular 
reference to their anticonvulsant activity. C.A. 
Berry. XXII, 1661 


ANTIGENS AND ANTIBODIES 


The effect of intramammary infusions of anti- 
gens on milk production. H.E. Struss, 
XXII, 1333 


ANTIOXIDANTS 


Antioxidant activity of 3, 5-di-tert.—butyl-4- 
hydroxybenzyl derivatives. D.H. Kim. 
XXII, 1375 


ANXIETY 


The effects of anxiety and types of stress upon 
verbal serial learning. D.K, Froehlich, 
XXII, 1723 
The influence of self-esteem on rate of condition- 
ing and social matching behavior. D,.M.L, 
Gelfand. XXII, 1733 


Novelty-seeking behavior as a function of mani- 
fest anxiety and physiological arousal, H.C, 
Haywood, XXII, 1709 


APPLE—DISEASES AND PESTS 


The effects of preharvest air temperatures on 
storage scald of apple. R.H. Merritt. 
XXII, 1342 


APPRAISAL OF BOOKS see Criticism 
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APPREHENSION see Perception 
APPROXIMATE COMPUTATION 


Jacobian elliptic and other functions as approxi- 
mate solutions to a class of grossly nonlinear 
differential equations. A.C. Soudack. 

XXII, 1558 


APTITUDE TESTS see Ability—Testing 
AQUATIC ANIMALS see Marine fauna 


ARCHITECTURAL ENGINEERING see Strains and 
stresses; Structures, Theory of 


ARCHITECTURE—CONSERVATION AND RESTORA- 
TION 


Old houses in America: the preservation move- 
ment to 1926. C.B. Hosmer, Jr. XXII, 1593 


ARCHITECTURE, DOMESTIC—U. S. 


Old houses in America: the preservation move- 
ment to 1926. C.B. Hosmer, Jr. XXII, 1593 


ARGENTINE LITERATURE—HISTORY AND 
CRITICISM 


The evolution of the gaucho in literature, T.I. 
Murguia, XXII, 1630 


ARITHMETIC—FOUNDATIONS 


P, Benacerraf, 
XXII, 1664 


Logicism, some considerations. 


ARMIES—MUSIC see Military music 
ARMY see U.S, 
ARMY SCHOOLS see Military education 


Army 


ARMY- WORMS 


The role of certain bacteria and high tempera- 
ture stress upon larval mortality of the army- 
worm, Pseudaletia unipuncta (Haworth), R.E. 
McLaughlin. XXII, 1757 


AROMATIC COMPOUNDS 


R.K, 
XXII, 1409 


Reactions of aromatic boronic acids. 
Kurz. 


ART, GRAPHIC see Graphic arts 
ART, PREHISTORIC see Art, Primitive 
ART, PRIMITIVE 


Torres Straits sculpture: a study in Oceanic 


primitive art. D.F. Fraser. XXII, 1570 


ART AND THEATER see Theaters—Stage-setting 
and scenery 


ART APPRECIATION see Painting; Sculpture 

ARTIFICIAL DEFORMITIES see Deformities 

ARTIFICIAL SATELLITES—RADIO OBSERVATIONS 
Correlation of radio star and artificial earth 


satellite scintillation, J.D, Lawrence, Jr. 
XXII, 1672 


ARTS, GRAPHIC see Graphic arts 


ARTS, USEFUL see Industrial arts 
ASSOCIATION see Social groups 


ASSOCIATION OF IDEAS 


Meaningfulness, similarity, and paired-associate 
learning. C.C, Wimer. XXII, 1728 


ASTRONOMICAL SPECTROSCOPY see Spectrum 
analysis 


ATMOSPHERIC ABSORPTION OF SOLAR RADIA- 
TION see Solar radiation 


ATOMIC NUCLEI see Nuclear physics 





ATOMS—SPACE ARRANGEMENT see Stereo- 
chemistry 


ATTENDANCE, SCHOOL see School attendance 
ATTITUDE (PSYCHOLOGY) 


College as social object: 
W.S, Garretson. 


a study in consensus, 
XXII, 1732 


The effects of inter-ethnic group contact ina 
desegregated hospital community. R.J. Jones, 
XXII, 1710 


A study in the measurement and an attempted 
modification of attitudes toward academic 
achievement among gifted students in two 
independent schools. F.D, Rothman, 

XXII, 1512 


ATYPICAL CHILDREN see Exceptional children 


AUDIENCES, THEATER see Theater audiences 


AUROCOCCUS AUREUS see Staphylococcus 
aureus 


AUSTIN, JOHN, 1790-1859 


Utilitarian jurisprudence in America: the influ- 
ence of Bentham and Austin on American legal 
thought in the nineteenth century, P.J. King. 

XXII, 1600 


AUTHORS, AMERICAN 


How authors make a living: an analysis of free 
lance writers' incomes, 1953-1957. W.J. 
Lord, Jr. XXII, 1438 


AUTHORSHIP—ECONOMIC ASPECTS 


How authors make a living: an analysis of free 
lance writers' incomes, 1953-1957. W.J. 
Lord, Jr. XXII, 1438 


AUTOGENOUS WELDING see Welding 


AUTOMATIC DATA STORAGE see Information 
storage and retrieval systems 


AUTOMATIC PEAK LIMITERS see Limiters 
(Electronics) 


AUTOMATIC TEACHING see Teaching machines 


AUTOMATION OF INSTRUCTION see Teaching 
machines 


AUTOMOTIVE TRANSPORTATION see Transporta- 
tion, Automotive 


AUTOSUGGESTION see Hypnotism 
AUXIN 
Effects of gamma irradiation and photoinduction 
on auxin levels during vegetative and repro- 


ductive growth of the strawberry. J.N. 
Moore. XXII, 1371 


AZOLE see Pyrrol 


AZORIN, pseud. see Martinez Ruiz, José, 1873- 


AZOTOBACTER 
The physiology of carbohydrate formation by 
Azotobacter vinelandii. B. Kaufman. 
XXII, 1354 


BACILLUS AEROGENES see Aerobacter aerogenes 
BACILLUS AMYLOVORUS see Erwinia amylovora 
BACILLUS COLI COMMUNIS 


The chemistry of the lipopolysaccharides of Es- 
cherichia coli, A.J, Burton, XXII, 1383 


Influence of bacteriophage infection on the enzy- 
matic pathways of deoxynucleotide and DNA 


S.B. 
XXII, 1398 


metabolism in Escherichia coli, 
Zimmerman, 


BACILLUS FLUORESCENS see Pseudomonas 
aeruginosa 





BACILLUS LACTIS AEROGENES see Aerobacter 
aerogenes 


BACILLUS PYOCYANEUS see Pseudomonas 
aeruginosa 


BACTERIA 


Biochemical studies on tryptophan synthesis in 
bacteria, O.H. Smith, XXII, 1393 


The microflora of barley kernels; their isolation, 
characterization, etiology, and effects on bar- 
ley, malt, and malt products. E,H, Pepper. 

XXII, 1346 


The reversible denaturation of DNA and its use 
in the study of nucleic acid homologies. C,L, 
Schildkraut, XXII, 1392 


BACTERIOPHAGE 


Influence of bacteriophage infection of the enzy- 
matic pathways of deoxynucleotide and DNA 
metabolism in Escherichia coli, S.B, 
Zimmerman, XXII, 1398 


BACTERIUM AEROGENES see Aerobacter aero- 
genes 


BACTERIUM AERUGINOSA see Pseudomonas 
aeruginosa 


BACTERIUM ERYSIPELATIS SUIS see Swine 
erysipelas 


BACTERIUM LACTIS AEROGENES see Aerobac- 
ter aerogenes 


BACTERIUM PYOCYANEUM see Pseudomonas 
aeruginosa 


BACTERIUM TULARENSE 


Studies of immunogenic substances contained 
in broth culture filtrate and lysate prepa- 
rations of Pasteurella tularensis. M.T. 
Hatch. XXII, 1353 


BALANCE OF PAYMENTS—U. S, 


The effects of United States direct private foreign 
investments on the United States balance of pay- 
ments, A.G, Homan, XXII, 1437 


Kuznets cycles and their effect upon American 
balance of payments: 1820-1913, J.G. 
Williamson, XXII, 1455 


BALANCE SHEETS see Financial statements 


BALLETS 


Oedipus: a ballet-drama for orchestra, dancers, 
chorus (or narrator), and baritone. J.D, 
Yannatos, XXII, 1659 


BALLISTOCARDIOGRAPHY 


A ballistocardiographic investigation of cardiac 
responses to physical training with a select 
group of adult males, R.G, Knowlton, 

XXII, 1501 


BANACH SPACES 


A metric characterization of Banach and Euclide- 
an spaces, E,Z, Andalafte. XXII, 1637 


BAND THEORY OF SOLIDS see Energy-band theory 
of solids 


BANDS (MUSIC)—U. S. 
An historical investigation of music education 
in the United States Air Force, H.L, Copen- 
haver. XXII, 1461 
BARLEY 


The microflora of barley kernels; their isolation, 
characterization, etiology, and effects on bar- 


‘ d lt products. E,H, Pepper. 
ley, malt, and malt p uc KXIE £346 


BASE-PLATES see Plates, Iron and steel 


BATRACHIA—EMBRYOLOGY see Embryology 
—Batrachia 
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BEACONSFIELD, BENJAMIN DISRAELI, Ist EARL 
OF, 1804-1881 


Disraeli and the middle ages: the influence of 
medievalism in the nineteenth century. R.A. 
Levine. XXII, 1611 


BEAMS see Girders 
BEANS—DISEASE AND PEST RESISTANCE 


Genetic systems for reaction of field beans ( Pha- 
seolus vulgaris L.) to infection by three races 
of Colletotrichum lindemuthianum. F. A, 
Cardenas-Ramos. XXII, 1325 


BEARINGS (MACHINERY) 


Spherical bearing under axial and radial loading. 
C.T, John, XXII, 1644 


BEHAVIOR (PSYCHOLOGY) see Human behavior 


BENEFIT FUNDS (TRADE-UNION) see Welfare 
funds (Trade-union) 


BENEVOLENT INSTITUTIONS see Hospitals 


BENTHAM, JEREMY, 1748-1832 


Utilitarian jurisprudence in America: the influ- 
ence of Bentham and Austin on American legal 
thought in the nineteenth century. P.J. King. 

XXII, 1600 


BENZOPHENONE 
A kinetic investigation of the reaction of methyl- 


magnesium bromide with benzophenone, N,M. 
Bikales, XXII, 1405 


BENZYL COMPOUNDS 
Antioxidant activity of 3, 5-di-tert.—butyl-4- 


hydroxybenzyl derivatives. D.H. Kim. 
XXII, 1375 


BETA RAYS 


Shape of beta spectra of once forbidd 
in the decays of Gal? 


2 transitions 


. Eu!54, 
XXII, 1680 


e 
, Lal40, Eu ° 


and Sb!24, D.R, Smith. 


BIOLOGICAL CHEMISTRY 
Ultracentrifugation — the use of the ultracentri- 


fuge as an analytical tool in biochemistry. R.D. 
Boyle, XXII, 1671 


BIOLUMINESCENCE see Phosphorescence 
BITING HOUSE FLIES see Stomoxys calcitrans 


BLATTARIAE see Cockroaches 


BLOOD—CIRCULATION 


Studies on cardiac output in the chicken, J.A. 
Vogel. XXII, 1697 


BLOOD—SERUM see Serum 


BLOOD PLASMA 


Isolation and characterization of Hageman factor 
and plasma thromboplastin antecedent. S.B. 
Schiffman. XXII, 1392 


BLOOD PRESSURE 


Pulmonary and vascular changes induced by pres- 
sure breathing. W.C, Kaufman, Jr, 
XXII, 1689 


BODY OF REVOLUTION 


Nonsteady transonic and supersonic flow about 
flexible slender bodies of revolution. E.A. 
Stannard. XXII, 1534 


BONAVENTURA, SAINT, CARDINAL, 1221-1274 
The problem of illumination in St. Bonaventure 


and St. Thomas Aquinas: during the period 
1250-1259, F.C, Herx, XXII, 1666 


BONDS, MUNICIPAL see Municipal bonds 





BONS MOTS see Wit and humor 


BOOKKEEPERS see Accountants 
BOOKS—APPRAISAL see Criticism 


BORANE 


Reaction mechanism and kinetics in the diborane- 
carbon monoxide borane system. Y.C. Fu. 
XXII, 1537 


The reduction and reductive acylation of Schiff 
bases with alkylamine boranes, J,W, 
McDowell, Jr, XXII, 1412 


BORANE IONS 


Absolute infrared intensities of the borohydride 
ion in solid solutions. D.L. Shull, 
XXII, 1429 


BORDEN, SIR ROBERT LAIRD, 1854-1937 


The imperial policy of Sir Robert Borden, 1911- 
1920: a study in the advancement of dominion 
status. H.A. Wilson. XXII, 1606 


BORON COMPOUNDS 


The Lewis acidity of some boron compounds 
and spectroscopic studies of fluorocarbon 
derivatives, T.D, Coyle, Jr, XXII, 1398 


Perfluorovinyl derivatives of boron and tin, and 
perfluoroalkyl iron carbonyls. S.L. Stafford. 
XXII, 1401 


BORON HYDRIDE see Borane 


BORON IN SOILS see Soils—Boron content 


BORONIC ACIDS 


The preparation and properties of dimethylamino- 
butaneboronic acid; the attempted preparation 
of aminobutaneboronic acid and diisopropyl- 
aminobutaneboronic acid. E.G. Meloni. 

XXII, 1400 

R.K, 

XXII, 1409 


Reactions of aromatic boronic acids. 
Kurz. 


BOTANY—VARIATION 


Paramutation studies with self-colored mutants 
from the stippled allele in maize, K.S, 
McWhirter, XXII, 1363 


X-ray and thermal neutron irradiation of soft 
red winter wheat, Triticum aestivum. C.F. 
Hayward. XXII, 1340 


BOTANY, FOSSIL see Paleobotany 


BOUNDARY CONDITIONS (DIFFERENTIAL EQUA- 
TIONS) see Boundary value problems 


BOUNDARY LAYER 


Apparent wall shapes in linearized viscous shear 
flows. S, Jarvis, Jr, XXII, 1644 


Laminar boundary layer characteristics in a com- 
pressible flow over a porous surface with suc- 
tion. S.P. Reyle. XXII, 1565 


On separation, reattachment and redevelopment 
of turbulent boundary layers. T.J. Mueller. 
XXII, 1564 


An optical method for thermal boundary layer 
measurements in a moderately rarefied gas. 
E.K. Matthews. XXII, 1563 


BOUNDARY VALUE PROBLEMS 


A computer method for the approximate solution 
of two-dimensional elastostatic problems by 
conformal mapping. T.A. McCreery. 

‘XXII, 1565 


Removal of the log factor in the asymptotic esti- 


mates of the membrane eigenvalues. P.B. 
Bailey. XXII, 1638 


BOURGEOISIE see Middle classes 





BRACHIAL PLEXUS 


Nonmyelinated nerve fibers in branches of the 
brachial plexus. P.E. Benoit. XXII, 1347 


BRAIDISM see Hypnotism 


BRAIN—INFLAMMATION 


G.A. 
XXII, 1367 


A mechanism of natural resistance, 
Theis. 


BRAIN—SURGERY 


Intellect after lobotomy in schizophrenia: a fac- 


tor-analytic study. R. De Mille. 
XXII, 1714 


BRAIN—WOUNDS AND INJURIES 


Changes in sensitivity to drugs in rats with chron- 
ic brain lesions. M.W, Adler. XXII, 1660 


Space perception and visualization in cerebral 
dysfunction, A.J. Ayres. XXII, 1708 


BRAZILIAN CLOVER see Alfalfa 


BRAZILIAN FICTION—HISTORY AND CRITICISM 


Slavery in the novels of Brazil and the United 
States: a comparison. D.S. Bailey. 


XXII, 1620 


BREADSTUFFS see Wheat 
BREATHING see Respiration 


BRIDGES 


Analysis of the static and dynamic response of 
simple-span multigirder highway bridges. 


C. Oran. XXII, 1545 


Lateral distribution of concentrated loads on 
multibeam highway bridges. A.S. Arya. 
XXII, 1540 

BRIDGES, SUSPENSION 


Transverse vibrations of a single-span suspen- 
sion bridge under a moving constant force or 
a moving pulsating force. J. W. Vellozzi. 


XXII, 1566 


BRIGHT CHILDREN see Gifted children 


BRIGHTMAN, EDGAR SHEFFIELD, 1884-1953 


Brightman's idea of God, S.J. Kleis. 
XXII, 1668 
BRINE see Salt 


BRITISH MUSEUM, MSS, (COTTONIAN NERO. 
A. x) 


A graphemic- phonemic study of a middle English 
manuscript: ms, Cotton Nero A.x. J.C. 
McLaughlin. XXII, 1617 


BROILERS (POULTRY) 


The influence of added fat and protein in broiler 
rations on growth rate, dressing percentages, 
and other carcass characteristics. E.O. 
Essary. XXII, 1326 


BROWNING, ROBERT—POLITICAL AND SOCIAL 
VIEWS 


The political thought of Robert Browning. J.J. 
McNally, Jr. XXII, 1629 


BRYOZA see Polyzoa 
BUILDINGS, LIBRARY see Library architecture 


BUILDINGS, RESTORATION OF see Architecture 
—Conservation and restoration 


BUILDINGS, SCHOOL see School-houses 


BURNING OF LAND 


The effect of control burning on small mammal 
populations of the New Jersey pine barrens. 
J.E. White. XXII, 1760 
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BUS DRIVERS see Motor bus drivers 


BUSINESS CYCLES 


Kuznets cycles and their effect upon American 
balance of payments: 1820-1913. J.G. 
Williamson, XXII, 1455 


BUSINESS DISTRICTS, CENTRAL see Central 
business districts 


BUSINESS EDUCATION—PENNSYLVANIA 


A study of cooperative office work-experience 
programs in a selected group of secondary 
schools of the State of Pennsylvania for 1957- 
1958, K.A, Shultz, XXII, 1473 


BUTYL ALCOHOLS 
Mass transfer mechanism in a short horizontal 
extraction column. I.C. Choi. XXII, 1536 
BUTYL PERBENZOATE 


Anchimericaily assisted homolytic bond cleavage. 
W.G. Bentrude. XXII, 1405 


CADENCE (MUSIC) 


Cadence in Gregorian chant. F.W. Homan, 
XXII, 1656 


CADMIUM CRYSTALS 


Studies on the properties of single crystal ribbons 
of zinc and cadmium, J.T. Ratchford, 
XXII, 1683 


CALCIUM-—-ISOTOPES 


The uptake of orally administered radiocalcium 
and the distribution of the tracer between the 
maternal femur and litter of rats on a calcium 
deficient diet. J.W. Bawden. XXII, 1687 


CALCIUM IN THE BODY 


The uptake of orally administered radiocalcium 
and the distribution of the tracer between the 
maternal femur and litter or rats on a calcium 
deficient diet. J.W. Bawden, XXII, 1687 


CALCIUM METABOLISM 


Studies on calcium and phosphorus metabolism 
in the chicken. S. Hurwitz. XXII, 1332 


CALLIGRAPHY see Penmanship 
CAMBARUS see Crayfish 


CAMBRIAN PERIOD see Geology, Stratigraphic 
—Cambrian 


CAMPHOR 


Purification and characterization of two de- 
hydrogenases acting on 5-ketocamphor, 
N.C.E.S, Paisley. XXII, 1389 


CANADA—CONSTITUTIONAL HISTORY 


The imperial policy of Sir Robert Borden, 1911- 
1920: a study in the advancement of dominion 
status. H.A. Wilson. XXII, 1606 


CANADA—POLITICAL PARTIES see Political 
parties—Canada 


CANADA—POLITICS AND GOVERNMENT—1914- 


The national party system in Canada, 1945-1960, 
L,.E, Torrence, XXII, 1700 


CANDIDA INFECTION see Moniliasis 
CAOUTCHOUC see Rubber 
CAPITAL INVESTMENTS 
An analysis of problems associated with post- 
completion audits of capital expenditure pro- 
jects. J.F. Kooken. XXII, 1446 
CAPROLACTIM 


O-alkylations with O-alkylcaprolactims. D.L. 
De Vries. XXII, 1406 





CARBINOLS 


Comparative reactivities of axial and equatorial 
carbinol derivatives. G.C, Williams, 
XXII, 1416 


CARBOHYDRATES 


I, Influence of type of dietary carbohydrate on 
the utilization of low protein diets. II, Diet 
and cholesteremia. R.P, Wiener, 

XXII, 1397 


The physiology of carbohydrate formation by 
Azotobacter vinelandii. B. Kaufman. 
XXII, 1354 


A study of the carbohydrates of the glycoprotein 


associated with human serum beta-lipoprotein, 


W.E. Marshall, Jr. XXII, 1387 
CARBON MONOXIDE 


Reaction mechanism and kinetics in the diborane - 
carbon monoxide borane system. Y.C. Fu. 
XXII, 1537 


CARBONYL IRON see Iron carbonyl 


CARCINOMA see Tumors 
CARIBBEAN COMMISSION 


Changing patterns of international organization in 
the Caribbean. H. Corkran, Jr. XXII, 1701 


CARIBBEAN ORGANIZATION (Proposed) 


Changing patterns of international organization in 
the Caribbean, H, Corkran, Jr. XXII, 1701 


CARIES, DENTAL see Teeth—Diseases 
CARTILAGE 


The mucopolysaccharides and glycoproteins of 
human costal cartilage. G.H. Stidworthy. 
XXII, 1394 


CASING, OIL WELL see Oil well casing 
CASTING see Iron-founding 


CATALYSIS 


Reaction kinetics, adsorption, and equilibrium 
in the vapor phase dehydration of ethanol to 
diethyl ether as catalyzed by ion exchange 
resin. R.L. Kabel. XXII, 1539 


CATALYSTS 


A study of the molybdenum catalyzed reduction 
of perchlorate. G.A. Rechnitz. XXII, 1379 


CATALYSTS, NICKEL 


The frequency response of hydrogen adsorptions 
on a nickel catalyst. L.M. Polinski. 
XXII, 1540 


CATALYTIC AGENTS see Catalysts 


CATHOLIC CHURCH—SERMONS 


A critical edition of Two fruytfull sermons" of 
Saint John Fisher, Bishop of Rochester, M.D. 
Sullivan, S.P. XXII, 1616 


CATHOLIC CHURCH IN THE UNITED STATES 
—EDUCATION 


An evaluative study of the guidance services pro- 
vided for eighth-grade pupils in the diocese of 
Pittsburgh, U. Grimes, S.S,J, XXII, 1507 


CATTLE—DISEASES 


W.M. Wass. 
XXII, 1590 


Studies on bovine porphyria. 


CATTLE—FEEDING AND FEEDS 


Interrelationships of copper, molybdenum and 
sulfate sulfur in bovine nutrition, J.E, 
Vanderveen, XXL, 1395 





CAUSATION 


Determinism and human action. M.F. Cohen, 
XXII, 1665 


CAUSE AND EFFECT see Causation 
CELL DIVISION (BIOLOGY) 

Studies on cell division of synchronized Tetra- 
hymena pyriformis with heat shock, X-rays, 
and ultraviolet light. D.S, Nachtwey. 

XXII, 1758 
CELLS 
Influence of glutamine and glucose upon herpes 


simplex virus production by HeLa cells. V.J. 
Lewis, Jr. XXII, 1355 


CENDRARS, BLAISE, 1887-1961 


W.E. 
XXII, 1618 


The poetic works of Blaise Cendrars. 
Albert. 


CENTRAL BUSINESS DISTRICTS—U. S. 


Comparative central city spatial structure: trends 
in the location and linkages of selected com- 
mercial activities. R.R. Boyce. 

XXII, 1574 


CENTRIFUGAL FORCE 


Rotational energy losses of an ultracentrifuge, 
J.P, Wade, Jr. XXII, 1674 


CENTRIFUGES 


Rotational energy losses of an ultracentrifuge. 
J.P. Wade, Jr, XXII, 1674 


Ultracentrifugation — the use of the ultracentri- 
fuge as an analytical tool in biochemistry. R.D. 
Boyle. XXII, 1671 


CEREBRAL CORTEX 


Denervation supersensitivity: the effects of 
chronic neural isolation on some physio- 
logical and pharmacological characteristics 
of cerebral cortex. L.M. Halpern. 

XXIL 1661 


CERTAINTY see Probabilities 


CERTIFIED PUBLIC ACCOUNTANTS 
see Accountants 


CESIUM CHROMIUM ALUM 


Measurements of relaxation parameters in cae- 
sium chromium alum samples by paramagnetic 
resonance absorption techniques. P.B. Kis- 
singer. XXII, 1682 


CHAMBER MUSIC--BIBLIOGRAPHY 


An annotated bibliography of written material 
pertinent to the performance of chamber 
music for stringed instruments. H.E, 
Garretson, XXII, 1654 


CHANGE, SOCIAL see Social change 


CHANTS (PLAIN, GREGORIAN, ETC, )—HISTORY 
AND CRITICISM 


Cadence in Gregorian chant, F,W, Homan, 
XXII, 1656 


CHASIDIC TALES see Tales, Hasidic 
CHASIDISM see Hasidism 


CHELATES 


Spectroscopic studies of the luminescences of 
rare earth chelates. R.E.F. Whan. 
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CHEMICAL ANALYSIS see Chemistry, Analytic 


CHEMICAL ANALYSIS OF FRUIT see Fruit 
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CHEMICAL GEOLOGY see Mineralogical chemistry 





SUBJECT INDEX 





CHEMICAL KINETICS see Chemical reaction, 
Rate of 


CHEMICAL REACTION, RATE OF 


Kinetic studies on liver alcohol dehydrogenase, 
R.H, Baker, Jr, XXII, 1381 


A kinetic study of the gas phase reactions be- 
tween nitrogen pentoxide and some reducing 
agents. R.W. Ricci. XXII, 1425 


Kinetics of catalytic decomposition of nitric oxide. 


J.W. Harding. XXII, 1538 
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and glasses. G.H. Haertling. XXII, 1537 
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Part I, Micro range iodometry by precision 
null- point potentiometry. Part II. Quanti- 
tative analysis by an automatic potenti- 
ometric reaction rate method. H.L, Pardue. 
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Part I: Studies in non-steady state chemical 
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Y istics. H.K. Shin 
and flow characteristics XXII, 1428 
Reaction mechanism and kinetics in the diborane- 
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CHEMICAL TESTS AND REAGENTS 


Organic analytical reagents in inorganic analysis 
— the use of the sulfonamido group as the 
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R. Chernin, XXII, 1377 


CHEMISTRY, ANALYTIC—QUANTITATIVE 


Part I. Micro range iodometry by precision 
null-point potentiometry. Part II, Quanti- 
tative analysis by an automatic potenti- 
ometric reaction rate method, H.L, Pardue. 

XXII, 1379 


CHEMISTRY, BIOLOGICAL see Biological 
chemistry 


CHEMISTRY, INORGANIC 


The crystal and molecular structural studies of 
various inorganic compounds with unusual 
element to element bonding. B.D, Sharma, 

XXII, 1427 


CHEMISTRY, MINERALOGICAL see Mineralogical 
chemistry 


CHEMISTRY, ORGANIC—SYNTHESIS 


Studies on the synthesis of thieno(2,3-b)pyrrole. 
J.R. Carson. XXII, 1406 


CHEMISTRY, SURFACE see Surface chemistry 


CHEMISTRY, SYNTHETIC see Chemistry, 
Organic—Synthesis 


CHICKASAW INDIANS 


The historical geography of the Chickasaw lands 
of Oklahoma. C.C. Carney. XXII, 1575 


CHICKENS see Poultry 


CHILD STUDY 


The influence of self-esteem on rate of condition- 
ing and social matching behavior. D.M.L, 
Gelfand, XXII, 1733 


CHILDREN—LANGUAGE 


The relationship between various measures of 
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CHILDREN—TRANSPORTATION see School 
children—Transportation 


CHILDREN, ABNORMAL AND BACKWARD 
see Exceptional children 


CHILDREN IN JAPAN 


A comparison of physical fitness of children in 
Iowa, U.S.A. and Tokyo, Japan. N. Ikeda. 
XXII, 1501 


CHILEAN CLOVER see Alfalfa 
CHINESE SUGAR-CANE see Sorghum 


CHIROGRAPHY see Penmanship 


CHLOROPHYLL 


The action spectrum of the Hill reaction in whole 
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drop, second Emerson effect and inhibition by 
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CHLOROTOLYLOXYACETIC ACID see MC PA 
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CHOLESTEROL 


I. Influence of type of dietary carbohydrate on 
the utilization of low protein diets. II, Diet 
and cholesteremia. R.P. Wiener, 

XXII, 1397 


CHROMATOGRAPHIC ANALYSIS 


Part I: Studies in non-steady state chemical 
reaction kinetics. Part Il: Chromatography 
and flow characteristics. H.K. Shin. 

XXII, 1428 


CHROMOSOMES 


The chromosomes of spontaneously aborted 
embryos, a child with congenital deformi- 
ties, and an adult female with chronic mye- 
loid leukaemia. L.R. Emmons. XXII, 1363 
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XXII, 1365 


CHURCH AND COLLEGE 
Soli Deo gloria; a study of the philosophy and 
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Lutherans in the American environment, 1860- 
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CHURCH AND SOCIAL PROBLEMS—CONGREGA- 
TIONAL CHURCHES 


Awareness of social problems in the preaching of 
George A, Gordon and Frederick M, Meek, 
W.H, Likins. XXII, 1730 


CHURCH OF CHRIST OF LATTER-DAY SAINTS 
see Mormons and Mormonism 


CIRCUITS, ELECTRIC see Electric circuits 


CIRCULATION OF THE BLOOD see Blood—Circu- 
lation 


CITIES AND TOWNS—PLANNING—NEWARK, N. J. 


The politics of slum clearance, A study of urban 
renewal in Newark, New Jersey. H. Kaplan. 
XXII, 1698 


CITIES AND TOWNS—PLANNING—U. S. 


Comparative central city spatial structure: trends 
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CIVIL WAR—GT. BRIT, see Great Britain 
—History—Civil War, 1642-1649 


CLASSICISM IN MUSIC 
A study of classic and romantic elements in the 


piano works of Mozart and Schumann, D.R, 
McNab, XXII, 1658 





CLASSIFICATION OF SCHOOL CHILDREN see 
Ability grouping in education 


CLAUSULA see Cadence (Music) 
CLAVICEPS PURPUREA 


Studies of alkaloid metabolism in Claviceps 
purpurea, C,I, Abou-Chaar, XXII, 1380 


CLAY 


Earth pressures on braced excavations in soft 
clay, Oslo subway. H. Kane. XXII, 1544 


The geology of some Pleistocene deposits and 
their engineering properties. W.C. Smith. 
XXII, 1586 


Solid state formation of barium, strontium, and 
lead feldspars in clay-sulfate mixtures. C.A. 
Sorrell. XXII, 1587 


Vertical variations in the clay mineralogy of 
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of Pennsylvanian cyclothems. D.K. Webb, 
Jr. XXII, 1589 
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Structural aspects of clay minerals using infrared 
absorption. R.G. Wolff, XXII, 1652 


CLAY—NEW YORK (STATE) 


Lateral variations in clay mineralogy across 
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vonian (Ludlowville), New York. K.M. 

Towe. XXII, 1588 


CLAY—TEXAS 


Petrology of upper Paleozoic clays and shales of 
north central Texas. E.F. Shover. 
XXII, 1586 


CLERKS—SOUTHERN STATES 


Office and clerical industrial relations in manu- 
facturing in the Deep South, J.D, Dunn, 
XXII, 1444 


CLIPPERS (ELECTRONICS) see Limiters 
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CLOUD CHAMBER 


A cloud chamber study of the scattering of cosmic 
ray muons in copper and in lead. R.H, Ander- 
son, XXII, 1676 


COBALT ORGANIC COMPOUNDS 


Some substitution and exchange reactions of 
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ion in methanol. E.L. Sward, Jr. 
XXII, 1430 


COBBETT, WILLIAM, 1763-1835 


William Cobbett and his England: a study in so- 
cial and political ideas. J.W. Osborne, 
XXII, 1604 
COCCIDIOSIS 


The serology and immunology of coccidiosis in 
chickens, H, Herlich. XXII, 1753 


COCKE, JOHN HARTWELL, 1780-1866 
John Hartwell Cocke of Bremo. Agriculture and 
slavery in the ante-bellum South. M.B. Coy- 
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COCKROACHES 


Studies on the transmission of helminth ova by 
cockroaches, P,L, Young. XXII, 1760 


A study of the behavior of four species of cock- 
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Fletcher, XXII, 1752 
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Protection of individual rights in collective labor 
relations, C.F, Smythe, Jr. XXII, 1634 
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COLLECTIVE SECURITY see Security, Inter- 
national 


COLLEGE AND CHURCH see Church and college 
COLLEGE ATTENDANCE—OKLAHOMA 


Attrition at selected state colleges in Oklahoma. 
B.E, Fisher, XXII, 1463 


COLLEGE STUDENTS see Students 


COLLEGE TEACHERS—MIDDLE WEST 


Problems of new faculty members in North Cen- 
tral Association colleges and universities of 
less than 3,000 enrollment. H.R. McCall. 
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COLLEGES see Universities and colleges 


COLLETOTRICHUM LINDEMUTHIANUM 


Genetic systems for reaction of field beans 
(Phaseolus vulgaris L.) to infection by 
three races of Colletotrichum linde- 
muthianum. F.A. Cardenas-Ramos. 
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COLLOQUIAL ENGLISH see English language 
—Spoken English 


COLONIES 


United States policy on manifestations of anti- 
colonialism in the United Nations. M.S, Bedi. 
XXII, 1700 


COLUMNS, CONCRETE—TESTING 


An analytical study of the behavior of long re- 
strained reinforced concrete columns sub- 
jected to eccentric loads. E.O. Pfrang. 

XXII, 1546 

COLUMNS, IRON AND STEEL 


The strength of welded built-up columns. L. 


Tall. XXII, 1547 


COMIC, THE 


The role of the comic in the short stories of 
Guy de Maupassant, J.A, Kilker, Jr, 
XXII, 1626 


COMMERCIAL EDUCATION see Business education 
COMMERCIAL EMPLOYEES see Clerks 
COMMONS (SOCIAL ORDER) see Middle classes 
COMMUNITY AND SCHOOL 

School district participation in community 
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Stichter, XXII, 1497 


COMMUTATIVE GROUPS see Abelian groups 


COMPACTION OF SOILS see Soil stabilization 
COMPANIES see Corporations 


COMPANION CROPS 


Seedling cutting management of three forage 
crop mixtures sown with and without a 
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COMPENSATION see Wages 
COMPOSITION (RHETORIC) see Rhetoric 


COMPREHENSION 
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COMPULSORY MILITARY SERVICE see Military 
service, Compulsory 


COMPULSORY SCHOOL ATTENDANCE see 
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CONCRETE, REINFORCED see Reinforced 
concrete 


CONCRETE COLUMNS see Columns, Concrete 
CONCRETE SLABS 


Comparative studies of design procedures for 
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CONCRETE SLABS—TESTING 
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crete slabs. W.G. Corley. XXII, 1542 
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CONDITIONED RESPONSE 
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CONDUCTION OF HEAT see Heat—Conduction 
CONDUCTOMETRIC ANALYSIS 


Precise conductometric determination of sol- 
volysis constants and deuterium isotope ef- 
fects. B.L. Murr, Jr. XXII, 1424 


Square-wave polarographic studies, Part I: 
Amperometric titrations. Part II: Platinum 
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CONFERENCE ON THE LIMITATION OF ARMA- 
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CONFORMAL MAPPING 


A computer method for the approximate solution 
of two-dimensional elastostatic problems by 
conformal mapping. T.A. McCreery. 


XXII, 1565 


CONFORMAL REPRESENTATION OF SURFACES 
see Conformal mapping 


CONGREGATIONAL CHURCHES—GOVERNMENT 


John Wise: colonial conservative. J.M. Ericson. 


XXII, 1593 


CONGREGATIONAL CHURCHES AND SOCIAL PROB- 
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CONGREGATIONAL CHURCHES IN NEW ENGLAND 
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M, Borelli. XXII, 1639 


CONSCIOUSNESS 
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CONSOLIDATION OF LAND HOLDINGS—RUSSIA 


The imperial Russian Government and the Stolypin 
land reform, G.L, Yaney, XXII, 1607 





CONSTABLE, WILLIAM, 1752-1803 


Chapters from the business career of William 
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State constitutional revision in the South: two 
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CONVECTION OF HEAT see Heat—Convection 


CONVERSATION 
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COOPERATIVE EDUCATION see Education, 
Cooperative 


COOPERATIVE PROGRAM FOR INSTRUCTIONAL 
IMPROVEMENT 


An evaluative study of the theory underlying the 
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provement, H.T, Johnson, XXII, 1487 


COOPERATIVE SOCIETIES—MISSOURI 
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Interrelationships of copper, molybdenum and 
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COPPER, EFFECT OF RADIATION ON 
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Simultaneous equations and correlation theory. 
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CORTICOTROPHIC HORMONES see ACTH 
CORUNDUM 


Etching of dislocations in corundum, R.J, 
Scheuplein. XXII, 1426 


COSMIC RAYS 
A cloud chamber study of the scattering of cosmic 


ray muons in copper and in lead, R.H. Ander- 
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XXII, 1598 
COTTON RAT 


Studies on the diet in relation to dental caries 
in the cotton rat, I: Methods of assay. II: 
Studies on the anticariogenic activity of oat 
hulls. Ill: The effects of some polyanionic 
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CRIME AND CRIMINALS 
Normative values of selected law enforcement 
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A study of the self-concepts of criminals and 


non-criminals, W.M,. Hurley. XXII, 1510 
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CRYOTRONS 

Variation with size of characteristics of electric 
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CRYSTAL DETECTORS 


Angular distribution of fast photoneutrons. G.C. 
Reinhardt, XXII, 1679 


CRYSTALS 
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CULTURE OF TISSUES see Tissue culture 





CURRENTS, ELECTRIC see Electric currents 
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CYCLOTRON 


K.K. Chow. 
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CYTOCHROME 


A study of ion and substrate effects on the kinetics 
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CYTOGENETICS 
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DAIRY CATTLE 
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DEFORMITIES 


The chromosomes of spontaneously aborted 
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DEHY DROGE NASE 
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DELINQUENTS 


Father characteristics and sex-role identification 
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Effects of enzymatic digests of deoxyribonucleic 
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metabolism in Escherichia coli, S,B. 
Zimmerman, XXII, 1398 
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DEUTERIUM—ISOTOPES 


Deuterium isotope effects in hydrogen bonding, 
G.R, Plourde, XXII, 1400 


Precise conductometric determination of sol- 


volysis constants and deuterium isotope ef- 
fects, B.L. Murr, Jr. XXII, 1424 
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Photoemission and radiative capture of deuterons. 
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DIARTHRODES CYSTOECUS 


The biology of a Harpacticoid copepod, W.H. 
Fahrenbach, XXII, 1752 


DIAZO COMPOUNDS 


Part I, Synthetic routes to tricyclo(4.2.2.27”°)- 
dodecene-1. Part Il, Reactions of secondary 
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Reaction mechanism and kinetics in the diborane- 
carbon monoxide borane system. Y.C, Fu. 
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static dielectric constant of semi-dielectrics, 
R, Johannes. XXII, 1676 
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W.G. Bentrude. XXII, 1405 
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Part I, Synthetic routes to tricyclo(4.2.2.27"). 
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Carbonate replacement of detrital quartz in Upper 
Cambrian dolomites of Warren County, New 
Jersey. N.J. Page. XXII, 1583 


DOMESTIC ARCHITECTURE see Architecture, 
Domestic 


DOUBLE CONSCIOUSNESS see Personality, 
Disorders of 


DOUGLAS FIR 


Effects of nitrogen fertilization on the growth 
and nitrogen nutrition of low-site Douglas - 
fir stands. P.E. Heilman. XXII, 1336 


DRAFT, MILITARY see Military service, Compul- 
sory 


DRAFTING, MECHANICAL see Mechanical 
drawing 


DRAINAGE 


A study of soil aeration during drainage, using 
the platinum microelectrode technique. L.E. 
Danfors. XXII, 1325 


DRAMATIC MUSIC see Opera 
DRIED MILK see Milk, Dried 


DROSOPHILA MELANOGASTER 


The analysis of a case of meiotic drive in 


Drosophila melanogaster. G.D. Hanks. 
XXII, 1363 


The genetic basis of somatic damage produced 
by radiation in third instar larvae of Dro- 
sophila melanogaster. W, Ostertag, 

XXII, 1365 


DRUG TRADE 


Financial analysis of the pharmaceutical industry, 
1930-1959, W.O, Brandenburg, XXII, 1443 


DRUGS 


Changes in sensitivity to drugs in rats with chron- 
ic brain lesions. M.W, Adler, XXII, 1660 


Hepatic carcinogenesis and drug metabolism, 
R.H, Adamson, XXII, 1660 


DURUM WHEAT see Wheat 
DUTIES see Taxation 
DYSTROPHY 
The effect of electrical stimulation on the acti- 
vation of phosphorylase in the anterior tibial 


muscles of dystrophic mice. R.R, Rulon, 
XXII, 


EARTH—MAGNETISM see Magnetism, Terrestrial 


1696 


EARTH PRESSURE 


Earth pressures on braced excavations in soft 
clay, Oslo subway. H. Kane. XXII, 1544 


EARTH SATELLITES see Artificial satellites 


EARTHQUAKES 


The effect of soft surficial layering on earthquake 
intensity. J.H. Wiggins, Jr. XXII, 1548 


EARTHS, RARE 


Spectroscopic studies of the luminescences of 
rare earth chelates. R.E.F. Whan. 


XXII, 1432 





EBONITE see Rubber 
ECONOMIC CYCLES see Business cycles 


ECONOMIC DEVELOPMENT 


A critical comparison of the growth theories of 
Alvin H, Hansen and William J, Fellner. W.R. 
Brazelton, XXII, 1456 


ECONOMIC GEOGRAPHY see Geography, 
Economic 


EDDY CURRENTS (ELECTRIC) 


Effect of D. C. bias and magnetic reluctance on 
hysteresis and eddy losses in laminated steels. 
D.D. Nadkarni. XXII, 1556 


EDUCATION—FEDERAL AID see Federal aid to 
education 


EDUCATION—PERSONNEL SERVICE see Per- 
sonnel service in education 


EDUCATION—PHILOSOPHY 


The philosophical foundations of the educational 
theory of Johann Gottlieb Fichte. W.L, King. 
XXII, 1529 


EDUCATION—MICHIGAN 


An administrative survey of the special edu- 
cation program in Oakland County, Michigan, 
K,W. Brown, XXII, 1477 


EDUCATION—TEXAS—FINANCE 


An evaluation of local financial support of edu- 
cation in Texas by selected school districts. 
O.W, Marcom, XXII, 1468 


EDUCATION—THAILAND 


The development of governmental control of pub- 
lic education in Thailand. S. Sukontarangsi. 
XXII, 1497 


EDUCATION, BUSINESS see Business education 


EDUCATION, COOPERATIVE 


Cooperative activities of industry and secondary 
education with special reference to programs 
in southern California, J.H, Cooper. 

XXII, 1525 


A study of cooperative office work-experience 
programs in a selected group of secondary 
schools of the State of Pennsylvania for 1957- 
1958, K.,A, Shultz. XXII, 1473 


EDUCATION, ELEMENTARY 


An analysis of the effect of chronological age as 
a factor in achievement in the elementary 


school, B.F, DeWitt. XXII, 1527 


Patterns of parent behavior influencing academic 
achievement in the junior high school. A.K. 

Syed. XXII, 1514 
EDUCATION, MILITARY see Military education 


EDUCATION, PHYSICAL see Physical education 
and training 


EDUCATION, SCIENTIFIC see Science—Study and 
teaching 


EDUCATION, SECONDARY—CURRICULA 


Trends in secondary summer school curriculum 
in California. H.W, Brown, XXII, 1525 


EDUCATION, URBAN—CURRICULA 


Special educational services provided by inter- 
mediate school districts in standard metro- 
politan areas. W.J. Holloway. XXII, 1487 


EDUCATION AND CHURCH see Church and 
college 


EDUCATION AND INDUSTRY see Industry and 
education 
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EDUCATIONAL ADMINISTRATION see School 
management and organization 


EDUCATIONAL GUIDANCE see Personnel service 


in education 


EDUCATIONAL MEASUREMENTS see Educational 
tests and measurements 


EDUCATIONAL SURVEYS 


A study of the methods used by school boards 
in studying local patterns of administrative 
organization and staffing. J.H. Dodds, Jr. 
XXII, 1480 


EDUCATIONAL TESTS AND MEASUREMENTS 


A comparative study of over-achieving and 
under-achieving ninth-grade students. C.L. 
Darter, Jr, XXII, 1462 


EFFECT AND CAUSE see Causation 


EFFICIENCY RATING see Teachers, Rating of 
EGO (PSYCHOLOGY) 


An experimental approach to the concept of ego 
identity as related to character disorder, J.E. 
Rasmussen, XXII, 1711 


EINSTEIN UNIFIED FIELD THEORY see Unified 
field theories 


ELASTIC PLATES AND SHELLS 


The analysis of the dynamic response of an above- 
ground simply-supported cylindrical shell sub- 
jected to blast loading. J.W. Melin. 

XXII, 1545 


A Cauchy problem in the general theory of thin 
shells. F.T. Sung. XXII, 1566 


The influence of transverse shear on the large de- 


flection of elastic flat plates. P. E. Wilson, 
XXII, 1566 


ELASTIC WAVES 


The Frenkel-Kontorova dislocation in a discrete 
lattice. R.H.B.W.S. Hobart, Jr, XXII, 1682 


ELASTICITY 


A computer method for the approximate solution 
of two-dimensional elastostatic problems by 


conformal mapping. T.A. McCreery. 
XXII, 


1565 
ELECTRIC CIRCUITS 


The state assignment problem for synchronous 
sequential networks. W.H. Davidow. 
XXII, 1550 


ELECTRIC COMMUNICATION see Telecommunica- 
tion 


ELECTRIC CURRENTS 


The magnetic field induced on a circular cylinder 
by a slot, G, Hasserjian. XXII, 1552 


Variation with size of characteristics of electric 
circuit components having gain. J.L. Muerle. 
XXII, 1555 


ELECTRIC FILTERS 


Investigations of magnetically tunable narrow 
bandpass nonreciprocal filters using ferri- 
magnetic resonators. C.N. Patel. 


XXII, 1557 


ELECTRIC LINES 


An analysis of a nonlinear transmission line. 
R.B. Riley. XXII, 1557 


ELECTRIC NETWORKS 


The state assignment problem for synchronous 
sequential networks. W.H. Davidow. 
XXII, 1550 


Synthesis of nonlinear networks by averaging 
methods. C.W. Simmonds. XX, 1558 





ELECTRIC POTENTIAL see Electric currents 


ELECTRIC POWER TRANSMISSION see Electric 
lines 


ELECTRIC RESISTANCE 


Electrical resistivity of polymer solutions, J,R, 
Purdon, Jr. XXII, 1425 


ELECTRIC RESONATORS 


Investigations of magnetically tunable narrow 
bandpass nonreciprocal filters using ferri- 
magnetic resonators. C.N. Patel. 

XXII, 1557 


Resonant electromagnetic modes in gyroelectric 
plasmas. J.J. Stafford. XXII, 1559 


ELECTRIC SHOCK—PHYSIOLOGICAL EFFECT 


Operant conditioning of heart rate. D,W. Shearn, 
Jr. XXII, 1726 


ELECTRIC WAVE FILTERS see Electric filters 


ELECTRIC WAVES 


An analysis of a nonlinear transmission line. 
R.B. Riley. XXII, 1557 


ELECTRICITY—DISTRIBUTION see Electric 
lines 


ELECTRICITY—PHYSIOLOGICAL EFFECT 


The effect of electrical stimulation on the acti- 
vation of phosphorylase in the anterior tibial 
muscles of dystrophic mice, R.R,. Rulon, 

XXII, 1696 


ELECTRICITY, MEDICAL see Electrotherapeutics 
ELECTRODES, PLATINUM 
Square-wave polarographic studies, Part I: 
Amperometric titrations. Part II: Platinum 
microelectrode, C.T, Furse. XXII, 1377 


ELECTROMAGNETIC WAVES see 
Microwaves; Radio waves 


Electric waves; 


ELECTROMAGNETISM 


Guiding and scattering by sinusoidally-modulated 
reactance surfaces. A. Hessel. XXII, 1553 


ELECTROMAGNETS 


Effect of D. C. bias and magnetic reluctance on 
hysteresis and eddy losses in laminated steels. 
D.D. Nadkarni. XXII, 1556 


ELECTROMYOGRAPHY 


A methodological study of surface electromyog- 
raphy applied to speech breathing. R, E. 
Eblen, Jr. XXII, 1745 


ELECTRON BEAMS 


Experimental inquiry into the production of low- 
noise microwave electron beams. W.R. Tur- 
ner. XXII, 1561 


Some methods of fast-wave amplification in para- 
metric electron-beam devices. J. Spalter. 
XXII, 1559 


ELECTRON DIFFRACTION see Electrons—Diffrac- 


tion 


ELECTRON SCATTERING see Electrons 
—Scattering 


ELECTRONIC AMPLIFIERS see Amplifiers 
(Electronics) 


ELECTRONIC BRAINS see Electronic calculating 
machines 


ELECTRONIC CALCULATING MACHINES 


Machine learning and automatic pattern recog- 
nition. D.J. Braverman. XXII, 1550 


ELECTRONIC COMPUTERS see Electronic cal- 
culating machines 





ELECTRONS—DIFFRACTION 


Electron reflection at a stacking fault. 
Mowat. 


J. G. 
XXII, 1683 


ELECTRONS—SCATTERING 


The magnetic form factor of the neutron. M. R. 
Yearian, XXII, 1681 


Scattering of polarized electrons by polarized 
deuterons, J.H, Scofield, XXII, 1679 


ELECTROPHORESIS 
The use of dielectrophoresis to determine the 
static dielectric constant of semi-dielectrics, 
R, Johannes, XXII, 1676 
ELECTROTHERAPEUTICS 


The use of galvanism in the treatment of hyper- 
hidrosis in the axillary area, C.M, Kinnard, 
XXII, 1690 


ELEMENTARY EDUCATION see Education, 
Elementary 


ELLIPTIC FUNCTIONS see Functions, Elliptic 
EMBRYOLOG Y—BATRACHIA 
Interrelationships of the thyroid and pituitary in 


embryonic and premetamorphic stages of the 
frog. N.W. Kaye. XXII, 1689 


EMISSION, FIELD see Field emission 
EMPIRICISM see Experience 
EMPLOYEES, CLERICAL see Clerks 


EMPLOYMENT, SUPPLEMENTARY see Supple- 
mentary employment 


EMULSIONS 


Single scattering of 2 Bev/C muons in nuclear 
emulsions, C,Y, Kim, XXII, 1678 


ENCEPHALITIS see Brain—Inflammation 
ENDURANCE, PHYSICAL see Physical fitness 
ENERGY-BAND THEORY OF SOLIDS 


The release of stored energy in deuteron irradi- 
ated copper. T.G, Nilan, XXII, 1683 


ENGINEERING, ARCHITECTURAL see Strains 
and stresses; Structures, Theory of 


ENGINEERING DRAWING see Mechanical drawing 


ENGINEERING SOCIETIES 


A study of engineers' unions and their accomplish- 
ments, L.J, Shuster, XXII, 1449 


ENGINEERS 


A study of engineers' unions and their accomplish- 
ments. L.J. Shuster, XXII, 1449 


ENGLISH DRAMA—EARLY MODERN AND ELIZA- 
BETHAN—HISTORY AND CRITICISM 


Ghosts on the English renaissance stage. E.L. 
Latif. XXII, 1611 


ENGLISH LANGUAGE—METRICS AND RHYTHMICS 
see English language—Style 


ENGLISH LANGUAGE—SPOKEN ENGLISH 


A linguistic analysis of selected samples of spoken 
and written discourse. F.J, Blankenship. 
XXII, 1743 


ENGLISH LANGUAGE—STUDY AND TEACHING 
(ELEMENTARY) 


Motivation of the language arts program in grades 
four, five and six through instruction in typing. 
A.A. Artuso. XXIL 1475 
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ENGLISH LANGUAGE—ST YLE 
A linguistic analysis of selected samples of spoken 
and written discourse. F.J, Blankenship. 
XXII, 1743 
ENGLISH LANGUAGE—SYNTAX 
A linguistic analysis of selected samples of spoken 
and written discourse. F,J, Blankenship. 
XXII, 1743 


ENGLISH LANGUAGE—MIDDLE ENGLISH (1100- 
1500)——-PHONOLOGY 


A graphemic-phonemic study of a middle English 
manuscript: ms. Cotton Nero A.x. J.C. 
McLaughlin. XXII, 1617 


ENGLISH OPERA see Opera, English 


ENLIGHTEN MENT 


Pierre Rousseau and the philosophes of Bouillon. 
R.F. Birn. XXII, 1595 


ENTROPY 
Statistical mechanical basis for the second law 


of thermodynamics. R.A, Nelson, 
XXII, 1673 


ENZYMES 
Effects of enzymatic digests of deoxyribonucleic 
acid on staphylococci. J.J. McKee. 
XXII, 1355 


Influence of bacteriophage infection on the enzy- 
matic pathways of deoxynucleotide and DNA 
metabolism in Escherichia coli, S.B, 
Zimmerman, XXII, 1398 


EOCENE PERIOD see Paleontology—Eocene 
EPIGENESIS see Embryology 


EPITHELIUM 


A study of the golgi response in intestinal epithe- 
lial cells of the rat during fat absorption as 
revealed by light and electron microscopy. 
R.A, Jersild, Jr. XXII, 1754 


EPOXY RESINS 
Structural variables affecting electrical proper- 
ties in epoxy adhesives on steel. L.N. Ty. 
XXII, 1431 


EQUATIONS, DIFFERENTIAL see Differential 
equations 


EQUATIONS, INTEGRAL see Integral equations 


EQUATIONS, SIMULTANEOUS 


Simultaneous equations and correlation theory. 
J,W. Hooper, XXII, 1456 


EQUILIBRIUM, THERMAL see Thermodynamics 


ERLANG TRAFFIC FORMULA see Queuing theory 


ERUPTIVE ROCKS see Rocks, Igneous 
ERWINIA AMYLOVORA 


The relationship of protein, amino acid, nitrogen 
and peroxidase to the fire blight disease of 
Jonathan apple trees as affected by gradients 
of copper. J.W. Bushong. XXII, 1345 


ERYSIPELOID see Swine erysipelas 


ESTRADIOL 


The epimeric 6-hydroxyestrones and 6-hydroxy- 
estradiols. R.Y. Kirdani. XXII, 1409 


ESTRONE 


The epimeric 6-hydroxyestrones and 6-hydroxy- 
estradiols. R.Y. Kirdani. XXII, 1409 


ETHAMINE see Ethylamines 





ETHANES 


Nuclear magnetic resonance studies of confor- 
mational equilibria in substituted ethanes, 
P,.E, McMahon, XXII, 1423 


ETHER 


Reaction kinetics, adsorption, and equilibrium 
in the vapor phase dehydration of ethanol to 
diethyl ether as catalyzed by ion exchange 
resin. R.L. Kabel. XXII, 1539 

ETHERS 


Synthesis of polyethers and polysiloxanes, D.P, 
Shine, XXII, 1429 


ETHICS 


A descriptive-analytical study of ethical standards 
in contemporary American public address. 
P.S. Dabbs. XXII, 1743 


ETHOLOGY see Ethics 
ETHYLAMINES 


The synthesis and chemistry of 1,3-disubstituted- 
octahydropyrido(1, 2-c)pyrimidines, n,1,2- 
trisubstitutedethylamines and certain related 
compounds. R.F. Shuman, XXII, 1414 


ETHYLENE 


The perfluoroacetonitrile-ethylene reaction. J.J, 
Stratta, XXII, 1430 


ETHYLENE OXIDE 


Anionic polymerization of ethylene oxide. 
Dudek. 


ETHY LENEDIA MINE 


T.d. 
XXII, 1407 


The crystal structures of the bis-ethylenediamine 
complexes of nickel (II) and copper(II) thio- 
cyanate. B.W. Brown. XXII, 1417 


Some substitution and exchange reactions of 
dichlorobis -(ethylenediamine) -cobalt(III) 
ion in methanol. E.L. Sward, Jr. 
XXII, 1430 


EUROPEAN CORN BORER 


Evaluation of recurrent selection in breeding 
corn resistant to the European corn borer 


(Pyrausta nubilalis (7BN.)). R.L. Harri- 
son, XXII, 1339 


EUROPEAN WAR, 1939-1945 see World War, 
1939-1945 


EVALUATION OF LITERATURE see Criticism 


EVALUATION OF SCHOOLS see Educational 
surveys 


EVANGELICAL LUTHERAN CHURCH—EDUCATION 


Soli Deo gloria; a study of the philosophy and 
problems of higher education among Norwegian 
Lutherans in the American environment, 1860- 
1960, E.O, Johnson, XXII, 1667 


EVANS, CHARLES, 1850-1935 


Charles Evans: American bibliographer, E.G. 
Holley, XXII, 1635 


EVAPORATION 


Some aspects of the interactions of the plant, 
soil and climate on the rate of evapo- 
transpiration. W.E. Marlatt. XXII, 1327 


EVENING AND CONTINUATION SCHOOLS 
—CALIFORNIA 


Curricular offerings and drop-out in evening pro- 
grams of California public junior colleges. 
W.B. Harwood. XXII, 1486 


EXCEPTIONAL CHILDREN—EDUCATION 


An administrative survey of the special edu- 
cation program in Oakland County, Michigan. 
K.W, Brown, XXII, 1477 


EXEMPTION FROM MILITARY SERVICE 
see Military service, Compulsory 





EXPANSION CHAMBER see Cloud chamber 
EXPERIENCE 


Empiricism and analysis, P. Anton, 
XXII, 1663 


EXPERIMENTAL DESIGN 


Biostatistical linear models in longitudinal medi- 
cal research, F.J. Wall. XXII, 1650 


EXPERIMENTAL PSYCHOLOGY see Psychology, 
Physiological 


EXTRACTION (CHEMISTRY) 


Mass transfer mechanism in a short horizontal 
extraction column, I.C. Choi. XXII, 1536 


EXTRA-CURRICULAR ACTIVITIES see Student 
activities 


FACETIAE see Wit and humor 


FACIAL NERVES see Nerves, Facial 


FACULTY (EDUCATION) see College teachers; 
Teachers 


FACULTY WORK LOAD see Teachers—Work 
load 


FARADIZATION see Electrotherapeutics 
FARM INCOME—U,S. 


O.U, Blank, 
XXII, 1439 


OASI data of the farm labor force, 


FARM LABORERS see Agricultural laborers 


FARM PRODUCE—STORAGE—DISEASES AND 
INJURIES 


The effects of preharvest air temperatures on 
storage scald of apple. R.H. Merritt. 
XXII, 1342 
FARMERS—vU,S, 


OASI data of the farm labor force. O.U. Blank, 


XXII, 1439 
FATIGUE OF METALS see Steel—Fatigue 
FAULKNER, WILLIAM, 1897- 


William Faulkner: "The waste land" phase 


(1926-1936), R.M, Slabey, XXII, 1632 


FAUNA see Marine fauna 


FAUNA, PREHISTORIC see Paleontology 


FEAR 


The relationship of angry and fearful behavior to 
perception among institutionalized geriatric 
residents. S.R. Reiter. XXII, 1718 


FEDERAL AID TO EDUCATION 


A study of Federal assistance for school con- 
struction under the provisions of Public law 
815 with an assessment of the Federal assist- 
ance program in the State of Alabama, J.M.V. 
Davis, XXII, 1479 


FEEDBACK (ELECTRONICS) 


Analysis of nonlinear systems by root-locus 


method. R.P. Loomba. XXII, 1554 
Optimum design of sampled-data systems with 
random parameters. T.L. Gunckel, II. 


XXII, 1552 


FEEDBACK CONTROL SYSTEMS 


Matrix solution of nonlinear sampled-data control 
system. C.H. Sun. XXII, 1560 


FEELING see Perception 
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FELDSPAR 


Solid state formation of barium, strontium, and 
lead feldspars in clay-sulfate mixtures. C.A. 
Sorrell. XXII, 1587 


FELLNER, WILLIAM JOHN, 1905- 

A critical comparison of the growth theories of 
Alvin H, Hansen and William J, Fellner. W.R. 
Brazelton, XXII, 1456 

FERMENTS see Enzymes 
FERMI SURFACES 


J. G. 
XXII, 1683 


Electron reflection at a stacking fault. 
Mowat. 


FERROMAGNETISM 


Investigations of magnetically tunable narrow 
bandpass nonreciprocal filters using ferri- 


magnetic resonators. C.N. Patel. 


XXII, 1557 


FERROUS IONS 


Solubility studies cf nitric oxide in various metal 
salt solutions: 


ion and nitric oxide. I.A, Taub, XXII, 1401 


FERTILIZERS AND MANURES 


A study of some relationships among the results 
of soil and tissue tests, fertilizer treatments, 
and yields of several crops grown on organic 
soil. J.C. Shickluna. XXII, 1327 


FICHTE, JOHANN GOTTLIEB, 1762-1814 
The philosophical foundations of the educational 


theory of Johann Gottiieb Fichte, W.L. King. 
XXII, 1529 


FICTION 


French cuffs and Roman collar. J.E, Kokjohn, 
XXII, 1610 


Paul's way. R.E. Evans. XXII, 1609 


FICTION, HISTORICAL see Historical fiction 
FIDDLER-CRABS 
A contribution toward a knowledge of the hind- 


gut of fiddler crabs (Decapoda, Grapsidae), 
J.E, Pugh, XXII, 1366 


FIELD EMISSION 
Variation with size of characteristics of electric 
circuit components having gain. J.L. Muerle. 
XXII, 1555 
FIELD SPORTS see Sports 


FIELD THEORIES, UNIFIED see Unified field 
theories 


FIELD THEORY, QUANTIZED see Quantum field 
theory 


FINAL CAUSE see Causation 


FINANCE, PERSONAL—STUDY AND TEACHING 


An instrument for the evaluation of understandings 
in family finance. V.B, Kell, XXII, 1467 


FINANCE, PUBLIC—VIRGINIA—HISTORY 


The fiscal history of Virginia from 1860 to 1870, 
G.W, Jennings. XXII, 1452 


FINANCIAL STATEMENTS 


The theory and practice of corporate capital 
presentation (a comparative analysis). D. 


Milis. XXII, 1447 


FINNISH LANGUAGES 


Latvian and Finnic linguistic convergences. V.J. 
Zeps. XXII, 1618 


the equilibrium between ferrous 





FIRE-CLAY 


Mineralogical reactions between fireclay ladle 
bricks and basic slags at high temperature. 
E.A. Monroe. XXII, 1582 


FISHER, JOHN, SAINT, BP. OF ROCHESTER, 
1469? -1535 


A critical edition of Two fruytfull sermons" of 
Saint John Fisher, Bishop of Rochester. M.D, 
Sullivan, S.P, XXII, 1616 


FISHES—SCALES see Scales (Fishes) 


FITTING (ENGINEERING) see Machine-shop 
practice 


FITZGERALD, FRANCIS SCOTT KEY, 1896-1940, 
TENDER IS THE NIGHT 


The composition of F. Scott Fitzgerald's Tender 
is the night: a study based on the manuscripts. 
M,J. Bruccoli. XXII, 1622 


FLAVIN see Quercetin 


FLAVOR 


Studies on the nature of the stale-flavor com- 
ponents in dried whole milk. A.S. Ganguly. 
XXII, 1572 


FLORA see Fresh-water flora 


FLOW OF GAS see Gas flow 


FLOWERING OF PLANTS see Plants, Flowering of 
FLOWOFF see Runoff 
FLUD DYNAMICS 


The effects of higher order viscosity terms on 
fluid flow. D.A, Paolucci, XXIL, 1647 


FLUID MECHANICS 


Spherical bearing under axial and radial loading. 
C.T. John, XXII, 1644 


FLUOROCARBONS 


The Lewis acidity of some boron compounds 
and spectroscopic studies of fluorocarbon 
derivatives, T.D. Coyle, Jr, XXII, 1398 


FOLIC ACID 


Enzymatic and chemical reactions involving ''ac- 
tive formaldehyde." K.G. Scrimgeour. 
XXIL, 1393 


Studies on the coupling reactions in the micro- 
bial biosynthesis of folic acid-like com- 
pounds. A.J. Merola. XXII, 1356 


FOLK-TALES see Tales 


FOLLICULIN see Estrone 


FORAGE PLANTS 


Seedling cutting management of three forage 
crop mixtures sown with and without a 
companion crop. M.V. Adams. XXII, 1337 


FORCE, CENTRIFUGAL see Centrifugal force 
FOREST MANAGEMENT 


Timber and water resource management: 
cal and economic approach to multiple use on 
Denver's municipal watershed. P.E, Black. 

XXII, 1335 


FORESTS AND FORESTRY—TAXATION—WU,S, 


An analysis of alternative methods of forest taxa- 
tion: their effects on real forest investment 
and social value yields not subject to capture 
by the owner, R.W, Trestrail. XXII, 1453 


FOSSIL POLLEN see Pollen, Fossil 
FOSSILS see Paleontology 


FOUNDATIONS OF ARITHMETIC see Arithmetic 
—Foundations 
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FOWLS see Poultry 
FOXGLOVE APHID see Myzus solani 


FRANCE—INTELLECTUAL LIFE 


Pierre Rousseau and the philosophes of Bouillon. 
R.F. Birn. XXII, 1595 


FREAKS see Deformities 
FREDHOLM'S EQUATION see Integral equations 


FREE WILL AND DETERMINISM 


Determinism and human action. M.F. Cohen, 


XXII, 1665 
FREEZING see Temperature—Physiological effect 


FREEZING POINTS OF SOLUTIONS see Molecular 
weights 


FRENCH CLOVER see Alfalfa 


FRESH-WATER FLORA—WU,S, 


The aquatic hyphomycetes of the Eastern United 
States. R.H. Petersen. XXII, 1372 


FRIENDS, SOCIETY OF—MYSTICISM see Mysti- 
cism—Friends, Society of 


FROGS 


Interrelationships of the thyroid and pituitary in 
embryonic and premetamorphic stages of the 
frog. N.W, Kaye. XXII, 1689 


FRUIT—CHEMICAL COMPOSITION 


Separation and determination of the fruit acids. 
A.J. Goudie, XXII, 1378 


FRULLANIA 


Karyotype evolution in the leafy liverwort genus 
Frullania. G.E.B. Iverson. XXII, 1370 


FRY, CHRISTOPHER 


Structure, characterization, and language in the 
drama of Christopher Fry, E.L. Roy. 
XXII, 1630 


FUNCTIONS 


Representations of functions in terms of loga- 
rithmic potentials. N.J.M, Poxon, 
XXII, 1649 


FUNCTIONS, ELLIPTIC 


Jacobian: elliptic and other functions as approxi- 
mate solutions to a class of grossly nonlinear 
differential equations. A.C. Soudack. 

XXII, 1558 


FUNCTIONS, POTENTIAL see Harmonic analysis 


FUNGI 


The microflora of barley kernels; their isolation, 
characterization, etiology, and effects on bar- 
ley, malt, and malt products. E,H. Pepper. 

XXII, 1346 


FUNGI—WU.S., 


The aquatic hyphomycetes of the Eastern United 
States. R.H. Petersen. XXII, 1372 


FUSARIUM OXYSPORUM 


The nature of resistance in muskmelons to fu- 
sarium wilt, R.A. Rodriguez. XXII, 1347 


GAETANO, CARDINAL see Vio, Tommaso de, 
called Gaetano, Cardinal, 1469-1534 


GALVANISM see Electricity 


GAMMA GLOBULIN 


Glycopeptides from gamma globulins. C, Nolan, 
XXII, 1388 
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GAMMA RAYS—PHYSIOLOGICAL EFFECT 


Effects of gamma irradiation and photoinduction 
on auxin levels during vegetative and repro- 
ductive growth of the strawberry. J.N. 
Moore. XXII, 1371 


GANGLIA, NERVOUS see Nerves 
GAS FLOW 


An optical method for thermal boundary layer 
measurements in a moderately rarefied gas. 
E.K. Matthews. XXII, 1563 


GASEOUS PLASMA see Plasma (Ionized gases) 


GASES 


Molecular light scattering by gases. A.A. 
Pulido, XXII, 1424 


GASES—DIFFUSION see Diffusion 
GASES—VISCOSITY see Viscosity 


GASES, FLOW OF see Gas flow 
GASTROINTESTINAL MOTILITY 


Part I: Effects of halothane on gastrointestinal 
motility. Part II: Investigation of the na- 
truretic effect of f -diethylaminoethyldiphenyl- 
propyl acetate hydrochloride (SKF 525-A), 
F.N. Marshall. XXII, 1662 


GAUCHOS IN LITERATURE 


The evolution of the gaucho in literature, T.I, 
Murguia. XXII, 1630 


GAULTHERIA SHALLON see Salal 
GEMMATION (BOTANY) see Plants—Reproduction 


GENERATION see Reproduction 
GENERATIVE ORGANS, MALE 


The effects of microwave irradiation on sperma- 
togenesis and on accessory sex organs in the 
male albino rat. J.A. Thomas, XXII, 1696 


GENES see Heredity 


GENETICS 


The analysis of a case of meiotic drive in 
Drosophila melanogaster. G.D. Hanks. 
XXII, 1363 


The genetic basis of somatic damage produced 
by radiation in third instar larvae of Dro- 
sophila melanogaster. W, Ostertag. 

XXII, 1365 


GENIUS AND INSANITY see Insanity 
GEOGNOSY see Geology 
GEOGRAPHY—STUDY AND TEACHING—RUSSIA 


I, M. Matley. 
XXII, 1575 


The Soviet approach to geography. 


GEOGRAPHY, ECONOMIC—MAPS 


Map transformations of geographic space. W.R. 
Tobler. XXII, 1576 


GEOLOGY—ALABAMA 


Pennsylvanian stratigraphy of the Warrior Basin, 
Alabama. W.J. Metzger. XXII, 1582 


GEOLOGY—CALIFORNIA—GLENN COUNTY 


Late Mesozoic stratigraphy of the Elk Creek- 
Fruto area, Glenn County, California. S. 
Chuber. XXII, 1578 


GEOLOGY—CASCADE RANGE 


The geology of the Twin Sisters dunite in the 


D.M. 
XXII, 1585 


northern Cascades, Washington. 
Ragan. 





GEOLOGY—MONTANA 


Structural geology of the Cherry Creek Basin 
area, Madison Mountains, Montana. S. J. 
Kozak. XXII, 1581 


GEOLOGY—NEW JERSEY—WARREN COUNTY 


Carbonate replacement of detrital quartz in Upper 
Cambrian dolomites of Warren County, New 
Jersey. N.J. Page. XXII, 1583 


GEOLOGY—OREGON 


Geology of the Suplee area, Crook, Grant, and 
Harney counties, Oregon. L.W. Vigrass. 
XXII, 1588 


GEOLOGY—PUERTO RICO 


Geology of the Barranquitas quadrangle, Puerto 
Rico. G. Otalora. XXII, 1583 


GEOLOGY- -TEXAS 


Petrology of upper Paleozoic clays and shales of 
north central Texas. E.F. Shover. 
XXII, 1586 


GEOLOGY, CHEMICAL see Mineralogical chemis- 
try 


GEOLOGY, STRATIGRAPHIC—CALEDONIAN 
see Geology, Stratigraphic—Paleozoic 


GEOLOGY, STRATIGRAPHIC—CAMBRIAN 


Carbonate replacement of detrital quartz in Upper 
Cambrian dolomites of Warren County, New 
Jersey. N.J, Page. XXII, 1583 


GEOLOGY, STRATIGRAPHIC—DEVONIAN 


Lateral variations in clay mineralogy across 
major facies boundaries in the Middle De- 
vonian (Ludlowville), New York. K.M. 

Towe. XXII, 1588 


GEOLOGY, STRATIGRAPHIC—LOWER SILURIAN 
see Geology, Stratigraphic—Ordovician 


GEOLOGY, STRATIGRAPHIC—MESOZOIC 


Late Mesozoic stratigraphy of the Elk Creek- 
Fruto area, Glenn County, California. S. 
Chuber. XXII, 1578 


GEOLOGY, STRATIGRAPHIC—ORDOVICIAN 


Petrology and paleogeography of the Roubidoux 
formation (Ordovician) of Missouri. R.E. 
Carver. XXII, 1577 


GEOLOGY, STRATIGRAPHIC—PALEOZOIC 


Petrology of upper Paleozoic clays and shales of 
north central Texas. E.F. Shover. 
XXII, 1586 


GEOLOGY, STRATIGRAPHIC—PENNSYLVANIAN 


Pennsylvanian stratigraphy of the Warrior Basin, 
Alabama. W.J. Metzger. XXII, 1582 


Vertical variations in the clay mineralogy of 
sandstone, shale, and underclay members 
of Pennsylvanian cyclothems. D.K. Webb, 
Jr. XXII, 1589 


GEOLOGY, STRATIGRAPHIC—PLEISTOCENE 
The geology of some Pleistocene deposits and 
their engineering properties. W.C. Smith. 
XXII, 1586 
GEOLOGY, STRATIGRAPHIC—PRE-CAMBRIAN 
Petrological study of a group of porphyroblastic 


rocks in the pre-Cambrian of northeastern 
Alberta. E.W. Peikert. XXII, 1584 


GEOLOGY, STRATIGRAPHIC—PRIMORDIAL 
see Geology, Stratigraphic—Cambrian 


GEOLOGY, STRATIGRAPHIC—PROTEROZOIC 
see Geology, Stratigraphic—Pre-Cambrian 





GEOLOGY, STRATIGRAPHIC—SILURIAN, LOWER 
see Geology, Stratigraphic—Ordovician 


GEOLOGY, STRUCTURAL 


Structural geology of the Cherry Creek Basin 
area, Madison Mountains, Montana. S.J. 
Kozak. XXII, 1581 


GEOMAGNETISM see Magnetism, Terrestrial 


GEOMETRY 


A metric characterization of Banach and Euclide- 
an spaces, E,Z, Andalafte. XXII, 1637 


GEOMORPHOLOGY see Geology, Structural 
GEORGIA, CONSTITUTION—AMENDMENTS 


State constitutional revision in the South: two 
case studies, T.H, Allen, Jr. XXII, 1698 


GEOTECTONICS see Geology, Structural 


GERMAN DRAMA—20th CENTURY—HISTORY 
AND CRITICISM 


Theological problems on the contemporary Ger- 
man stage, J.M. Spalek. XXII, 1633 


GERMINATION 


Biochemical and physiological aspects of growth 
in X-irradiated corn seed, J.H, Cherry, 
XXIL, 1383 


Germination studies in grain sorghum. D., P. 
Srivastava. XXII, 1329 


GERMS see Bacteria 
GERONTOLOGY see Aged 
GHOSTS IN LITERATURE 


Ghosts on the English renaissance stage. E.L, 
Latif. XXII, 1611 


GIANNUZZI'S SEMILUNAR BODIES see Salivary 
glands 


GIFTED CHILDREN—EDUCATION 


Adjustment and acceptance of mentally superior 
children in regular and special fifth grade 
classes in a public school system. A.J, 
Grupe, XXII, 1508 


GILDER, RICHARD WATSON, 1844-1909 


The editorial influence of Richard Watson Gilder, 
1870-1909, H.F, Smith, XXII, 1632 


GIRDERS 


An analytical study of the behavior of prestressed 
steel beams. P.G. Hoadley. XXII, 1543 


Strength and behavior in shear of deep reinforced 
concrete beams under static and dynamic load- 
ing. H.A.R. De Paiva. XXII, 1542 


GIRDERS—TESTING 


Strength and behavior in flexure of deep rein- 
forced concrete beams under static and 
dynamic loading. R.E. Untrauer. 

XXII, 1548 


GLANDS, MAMMARY see Mammary glands 


GLANDS, SALIVARY see Salivary glands 


GLASS 


Crystallization of perovskite lead titanate from 
glasses. C.G, Bergeron. XXII, 1535 


The kinetics of the reduction of lead compounds 
and glasses. G.H. Haertling. XXII, 1537 


GLUCOSE 


Influence of glutamine and glucose upon herpes 
simplex virus production by HeLacells. V.J. 
Lewis, Jr. XXII, 1355 
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GLUTAMINE 
Influence of glutamine and glucose upon herpes 


simplex virus production by HeLa cells. V.J. 
Lewis, Jr. XXII, 1355 


GLYCERIDES 


Thermal oxidation of some synthetic triglycer- 
ides. J.G. Endres. XXII, 1572 


GLYCINE CRYSTALS see Glycocoll crystals 
GLYCOCOLL CRYSTALS 


Nuclear magnetic resonance of glycine single crys- 
tals. W.E, Webb. XXII, 1685 


GLYCOPEPTIDES 


Glycopeptides from gamma globulins. C, Nolan. 
XXII, 1388 


GLYCOPROTEINS 


The mucopolysaccharides and glycoproteins of 
human costal cartilage. G.H. Stidworthy. 
XXII, 1394 


A study of the carbohydrates of the glycoprotein 
associated with human serum beta- lipoprotein, 
W.E, Marshall, Jr. XXII, 1387 


GOD—HISTORY OF DOCTRINES 


Brightman's idea of God. S.J. Kleis. 
XXII, 1668 


GOLD-CADMIUM ALLOYS 


Isothermal martensitic transformations in near 
equi-atomic Au-Cd alloys. J.A. Mullendore. 
XXII, 1569 


GOLDEN ERA 


San Francisco's Golden era: 1852 to 1860; its 
contents and significance plus representative 
selections and an index of contributors. L.E, 
Mobley. XXII, 1614 


GOLDEN HAMSTER see Hamsters 
GOLDFISH 
Tissue metabolism of goldfish (Carassius auratus) 


acclimated to warm and cold temperatures. 
M.B, Murphy. XXII, 1692 


GOLDSMITH, OLIVER, 1728-1774 


The creative genius of Oliver Goldsmith, R.H. 
Hopkins. XXII, 1610 


GOLGI APPARATUS 
A study of the golgi response in intestinal epithe- 
lial cells of the rat during fat absorption as 


revealed by light and electron microscopy. 
R.A, Jersild, Jr, ‘XXII, 1754 


GONYAULAX POLYEDRA 
The bioluminescent reaction in gonyaulax polyedra: 


a system for studying the biochemical aspects 
of diurnal rhythms. V.C, Bode. XXII, 1382 


GORDON, GEORGE ANGIER, 1853-1929 
Awareness of social problems in the preaching of 


George A, Gordon and Frederick M, Meek, 
W.H, Likins, XXII, 1730 


GRADED SCHOOLS see Ability grouping in educa- 
tion 


GRAIN LEAF-HOPPER see Leaf-hoppers 


GRAMMAR SCHOOLS see Public schools 
GRAPHIC ARTS—STUDY AND TEACHING 
Graphic arts programs for colleges preparing 


industrial arts teachers. D.E, Carlsen. 
XXII, 1518 





GRASSES 


Transformations and effects of urea when applied 
as a solution to some Illinois soils and various 
grass sods. D.M.H. Simpson. XXII, 1328 


GRAVIMETRIC ANALYSIS see Chemistry, Analytic 
—Quantitative 


GRAVITY 


Gravity and magnetic study in the San Joaquin 
Valley. A.R.I. Bayoumi. XXII, 1576 


GREAT BRITAIN—CIVILIZATION 


Disraeli and the middle ages: the influence of 
medievalism in the nineteenth century. R.A. 
Levine. XXII, 1611 


GREAT BRITAIN—COLONIES—CONSTITUTIONAL 
LAW 


The imperial policy of Sir Robert Borden, 1911- 
1920: a study in the advancement of dominion 
status. H.A. Wilson. XXII, 1606 


GREAT BRITAIN—HISTORY—CIVIL WAR, 
1642-1649 


The interactions between the Irish rebellion and 
the English civil wars. R.E. Elkin. 
XXII, 1598 
GREAT BRITAIN—SOCIAL CONDITIONS 


William Cobbett and his England: a study in so- 
cial and political ideas, J,.W. Osborne, 


XXII, 1604 


GREENE, ROBERT, 1558?-1592 


An edition of Greenes vision and a Maidens 
dreame by Robert Greene, M.E, McMillan, 
XXII, 1628 


GREGORIAN CHANT see Chants (Plain, Gregorian, 
etc. ) 


GRIGNARD REAGENTS 


Conjugate di-addition of Grignard reagents to 
duryl phenyl ketone. J.J, Looker, 
XXII, 1411 


Unusual Grignard reactions observed with o- 
methoxyphenylmagesium bromide, J.C. Hill. 
XXII, 1409 


GRIMMELSHAUSEN, HANS JACOB CHRISTOFFEL 
VON, 1625-1676, SIMPLICISSIMUS 


Grimmelshausen's "Simplicissimus": 
a critical deformation, E, Dahl. 


a study of 
XXII, 1623 


GRISTLE see Cartilage 
GROUP DYNAMICS see Social groups 


GROUPING, HOMOGENEOUS see Ability grouping 
in education 


GROUPS, SOCIAL see Social groups 


GROUPS, THEORY OF 


Semicharacters of direct products and of certain 
other semigroups. M, Petrich, XXII, 1648 


GROUPS OF POINTS 


Density theorems in the product space of two 
abstract measure spaces, C.F, Koch, 
XXII, 1645 


J.H, Gillilan, 
XXII, 


Generalized set functions, 
1643 


GROWTH 


Growth and polymorphism in strain L-FF of Tetra- 
hymena patula (Muller 1786). G.E, Stone. 
XXII, 1759 





GROWTH (PLANTS) 


Biochemical and physiological aspects of growth 
in X-irradiated corn seed, J.H,. Cherry, 
XXII, 1383 


Crown bud initiation and subsequent shoot de- 
velopment on alfalfa (Medicago sativa, L. ) 
as affected by environmental and physi- 
ological factors. E.R. Cowett. XXII, 1338 


The effect of compaction on the physical con- 
dition of several soils and on the growth of 
plants. N.J. Rosenberg. XXII, 1342 


Effects of gamma irradiation and photoinduction 
on auxin levels during vegetative and repro- 
ductive growth of the strawberry. J.N. 
Moore. XXII, 1371 


Effects of nitrogen fertilization on the growth 
and nitrogen nutrition of low-site Douglas- 
fir stands. P.E. Heilman. XXII, 1336 


GROWTH INHIBITING SUBSTANCES 


Comparative effectiveness of several organic 
compounds in dwarfing of plants. W.H. 
Preston, Jr, XXII, 1390 


GUIDANCE, STUDENT see Personnel service in 
education 


GUILT IN LITERATURE 


The theme of guilt and redemption in the post- 
Second-World-War American novel. J. 


Baumbach. XXII, 1620 


GUM ELASTIC see Rubber 


HAFNIUM 


A study of the dissolution of hafnium in hydroflu- 
oric acid. J.W. Johnson, XXII, 1420 


HALL EFFECT 


Network theory of semiconductor Hall plate cir- 
cuits. J.M. Garg. XXII, 1551 


HALOTHANE 


Part I: Effects of halothane on gastrointestinal 
motility, Part II: _ Investigation of the na- 
truretic effect of 4 -diethylaminoethyldiphenyl- 
propyl acetate hydrochloride (SKF 525-A), 
F.N, Marshall, XXII, 1662 


HAMSTERS 


The structure and function of the salivary glands 
with particular emphasis on the hamster 
(Cricetus auratus). J.M. Shackleford. 

XXII, 1347 


HANDWRITING see Penmanship 
HANSEN, ALVIN HENRY, 1887- 


A critical comparison of the growth theories of 
Alvin H, Hansen and William J, Fellner. W.R. 
Brazelton. XXII, 1456 


HARMONIC ANALYSIS 


The magnetic field induced on a circular cylinder 
by a slot. G. Hasserjian. XXII, 1552 


HASIDIC TALES see Tales, Hasidic 


HASIDISM—NEW YORK (CITY) 


The legends of the Hasidim: a study of folklore 


and culture. J.R. Mintz. XXII, 1571 


HAUSER, SAMUEL THOMAS, 1833-1914 


Samuel T, Hauser and the economic development 
of Montana: a case study in nineteenth-century 
frontier capitalism, J.W. Hakola. 

XXII, 1599 

HAWAIIAN ISLANDS—POLITICS AND GOVERN- 
MENT—1900- 1959 


An analysis of the arguments in the debate in 
Congress on the admission of Hawaii to the 
Union, D.N, Dedmon, XXII, 1744 
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HEALTH INSURANCE see Insurance, Health 
HEARING 


A comparative study of the effects of white noise, 
speech noise, and complex noise on the intelli- 
gibility of speech, W.R. Hodgson. 


XXII, 1746 


A factorial study of bone conduction thresholds. 
R.A, Hoops. XXII, 1747 


Relationships between speech intelligibility and 
alterations in the frequency spectrum of speech 
noise masking. J.G. Alpiner. XXII, 1742 


A six-interval observation experiment in audition, 
C.D. Anderson, XXII, 1720 


HEART 


Operant conditioning of heart rate. D.W, Shearn, 
Jr. XXII, 1726 


HEAT—CONDUCTION 


Biot's variational principle in heat conduction. 
T. J. Lardner. XXII, 1564 


Thermal conductivity of liquid He®, A.C, Ander- 
son, XXII, 1681 


HEAT—CONVECTION 


An experimental investigation of high-flux free 
convection heat transfer to water up to near- 
critical conditions. V.E. Holt. XXII, 1562 


HEAT—PHYSIOLOGICAL EFFECT 
Studies on cell division of synchronized Tetra- 
hymena pyriformis with heat shock, X-rays, 


and ultraviolet light. D.S. Nachtwey. 
XXII, 1758 


HEAT—TRANSMISSION 


Development of temperature profile for turbulent 
heat exchange ina pipe. R.E. Johnk. 
XXII, 1539 


HEAT, SPECIFIC see Specific heat 


HEAVY ELECTRONS see Mesons 
HEBREWS see Jews 


HELIUM—ISOTOPES 


The ground state of solid helium three, E.M. 
Saunders, XXII, 1673 


HEMOLYSIS AND HEMOLYSINS 


Studies on staphylococcal hemolysins. 
Gray. 


R.F. 
XXII, 1352 


HENS see Poultry 


HEPTACHLOR 


Plant maturity as an index for timing spray appli- 
cations for corn insect control, S.S.P. Sinha, 
XXII, 1329 


HERBAGE see Grasses 


HEREDITY 


Genetic correlations between some economically 
important traits in swine. D.W, Vogt, 
XXII, 1368 


Response to selection as reflected in population 
performance and combining ability in mice. 
G.W. Rahnefeld. XXII, 1367 


A statistical genetic analysis of plant height in 
sorghum. P.W. Watkins. XXII, 1344 


HEREDITY OF DISEASE 


The heritability of resistance to bovine mastitis. 
W.S. Gaunya. XXII, 1331 





HEREFORD CATTLE 


Subjective and objective live animal and carcass 
evaluation and the influences of sire, sex and 
hormone treatment on beef cattle performance. 
B. J. Greiman. XXII, 1332 


HERPES SIMPLEX 


Influence of glutamine and glucose upon herpes 
simplex virus production by HeLa cells. V.J. 
Lewis, Jr. XXII, 1355 


HERTZIAN WAVES see Electric waves; Radio 
waves 


HETEROAUXIN see Auxin 
HETEROCYCLIC COMPOUNDS 


New heterocyclic analogs of dibenz (a,e) 
cycloheptatriene. R.E. LeBleu. XXII, 1410 


HIGH SCHOOLS—MISSOURI 
A survey of ability grouping programs in Missouri 
public high schools, 1960-61. A. Saville. 
XXII, 1473 
HIGH SCHOOLS—VIRGINIA 


A study and evaluation of the guidance services 
in the Virginia public secondary schools. 
R.O. Morrow. XXII, 1512 


HIGH SCHOOLS, JUNIOR see Junior high schools 


HIGH-SPEED AERODYNAMICS see Aerodynamics, 
Supersonic 


HIGH TEMPERATURE METALLURGY see Metals 
at high temperatures 


HIGHWAY ENGINEERING see Roads 


HIGHWAY TRANSPORTATION see Transportation, 
Automotive 


HIGHWAYS see Roads 
HISTORICAL FICTION, COLOMBIAN 


La novela historica en Colombia, 1844-1959, D.L, 
McGrady, XXII, 1628 


HISTORICAL GEOLOGY see Geology, Stratigraphic 
HISTORY—STUDY AND TEACHING 
Description and analysis of a method of teaching 


a high school course in world history. B.G. 
Massialas. XXII, 1529 


HITA, JUAN RUIZ, ARCIPRESTE DE see Ruiz, 
Juan, arcipreste de Hita, fl. 1343 


HOBBES, THOMAS, 1588-1679 
The natural law tradition and its influence on 
Hobbes's concept of obligation, R.A, Arbini, 
XXII, 1664 
HOGS see Swine 
HOME AND SCHOOL 
A comparison of concepts of the role of parents 


in the activities of the elementary school. 
W.L, Allison, XXII, 1474 


HOMILETICS see Preaching 


HOMILIES see Sermons 


HOMOGENEOUS GROUPING see Ability grouping 
in education 


HORMONES 


A study on the growth promoting principle in the 
domestic fowl. L.J. Hirsch. XXII, 1688 


HORSE NETTLE 


A life cycle study of horse nettle (Solanum caro- 
linense), T.F. Tisdell. XXII, 1344 





HOSPITALS 


A stochastic model of variation of categories of 
patients within a hospital. S. Singer. 


XXII, 1533 
HOSPITALS—ADMINISTRATION 


Equilibrium and disequilibrium in a small hospital. 
F.S,M, Stute. XXII, 1740 


HOSPITALS—NURSES see Nurses and nursing 


HOUSES see Architecture, Domestic 
HOUSING—U, S, 


The housing life cycle and long swings in resi- 
dential construction: a statistical and theo- 
retical analysis. B,.O, Campbell, Jr. 

XXII, 1435 


HOUSING AUTHORITY OF THE CITY OF NEWARK 
(NEW JERSEY) 


The politics of slum clearance, A study of urban 
renewal in Newark, New Jersey. H. Kaplan, 
XXII, 1698 


HULLMANDEL, NIKOLAUS JOSEPH, 1751-1823 
Nicolas Joseph Hullmandel and French instru- 
mental music in the second half of the eight- 
eenth century, R. Benton, XXII, 1653 
HUMAN BEHAVIOR 
Novelty-seeking behavior as a function of mani- 
fest anxiety and physiological arousal, H.C, 
Haywood, XXII, 1709 
Social interaction, independent behavior, and 
industry as affected by two different seating 


arrangements in sixth-grade classrooms. P.W. 
Wanner, Jr XXII, 1515 


HUMAN INTERACTION see Social interaction 
HUMAN RELATIONS see Interpersonal relations 
HUMANITARIANISM (RELIGION) see Positivism 
HUMANITY, RELIGION OF see Positivism 
HUMOR see Wit and humor 

HYDRODYNAMICS 


The statistical basis of hydrodynamics and kinetic 
theory. L.W, Davis. XXII, 1672 


HYDROFLUORIC ACID 


A study of the dissolution of hafnium in hydroflu- 
oric acid. J.W. Johnson, XXII, 1420 


HYDROGEN 


1 
The first excited . state of the hydrogen 


Lj 


molecule, E.R, Davidson, XXII, 1418 
The frequency response of hydrogen adsorptions 
on a nickel catalyst. L.M. Polinski. 


XXII, 1540 
HYDROGEN BONDING 


Deuterium isotope effects in hydrogen bonding. 
G.R, Plourde, XXII, 1400 


HYDROGEN-ION CONCENTRATION 


The effects of soil pH on the availability to cer- 
tain horticultural crops of six trace elements 


contained in glassy frits. W. Lazaruk. 
XXII, 1341 


HYDROLYSIS 


Hydrolysis of cyclic esters of phosphoric acid. 
R.E. Wall. XXII, 1415 


A kinetic study of the hydrolysis of certain 
polyphosphates, A.J, Kresch, XXII, 1421 


HYDROMAGNETIC WAVES see Magnetohydrodyna- 
mics 
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HYDROMECHANICS see Fluid mechanics 


HYDROPHYTES see Algae; Fresh-water flora 
HYPERSUSCEPTIBILITY see Anaphylaxis 


HYPHOMYCETES 


The aquatic hyphomycetes of the Eastern United 
States. R.H. Petersen. XXII, 1372 


HYPNOTISM 


Susceptibility to hypnosis and susceptibility to 
social influence, R.K, Moore, XXII, 1735 


HYPOPHYSIS CEREBRI see Pituitary body 


HYPOTHALMUS 


Neuroendocrine influences on the sexual matu- 
ration of immature female rats, A, Corbin. 
XXII, 1688 


HYSTERESIS 


Effect of D. C. bias and magnetic reluctance on 
hysteresis and eddy losses in laminated steels. 
D.D. Nadkarni XXII, 1556 


IDAHO—ECONOMIC CONDITIONS 


An economic history of north Idaho from 1800 to 
1900. D.E. Livingston-Little. XXII, 1602 


IDEAS, ASSOCIATION OF see Association of ideas 


IDENTITY, PERSONAL see Personality 
IGNEOUS ROCKS see Rocks, Igneous 


IMMUNITY 


The heritability of resistance to bovine mastitis. 
W.S. Gaunya. XXII, 1331 


G.A. 
XXII, 1367 


A mechanism of natural resistance. 
Theis. 


Studies on reticulo-endothelial function in chroni- 
cally irradiated mice, H.E, Walburg, Jr. 
XXII, 1697 


IMMUNOLOGY 


The serology and immunology of coccidiosis in 
chickens, H, Herlich, XXII, 1753 


Studies of immunogenic substances contained 
in broth culture filtrate and lysate prepa- 
rations of Pasteurella tularensis. M.T. 
Hatch. XXII, 1353 


IMPHEE see Sorghum 


INBREEDING 


Response to selection as reflected in population 
performance and combining ability in mice. 
G.W. Rahnefeld. XXII, 1367 


INDEMNITY INSURANCE see Insurance, Liability 
INDETERMINISM see Free will and determinism 
INDIA—ECONOMIC POLICY 
Tax policy and economic development in India 
with special reference to the 1954-1959 tax 
reforms. H.R, Machiraju. XXII, 1453 
INDIA—FOREIGN RELATIONS—U,S, 
The United States Congress and India: a study in 
the congressional attitudes towards India. P. 
Vyas. XXII, 1705 


INDIA-RUBBER see Rubber 


INDIAN CORN see Maize 


INDIANS OF NORTH AMERICA—CENSUS 


An analysis of sources of information on the popu- 
lation of the Navajo. D.F. Johnston. 
XXII, 1738 





INDIANS OF NORTH AMERICA—EDUCATION 


Cultural influences on Ute learning. Y.T. 
Witherspoon. XXII, 1349 


INDIANS OF NORTH AMERICA—SOUTHWEST, 
NEW 


Early Navajo migrations and acculturation in the 
Southwest. J.J. Hester. XXII, 1348 


INDIGNATION see Anger 
INDIRECT TAXATION see Taxation 
INDOLE 

Chemistry of indole compounds containing the 


4 -(2-nitroalkyl) group. D.V. Young. 
XXII, 1416 


INDUSTRIAL ARTS—STUDY AND TEACHING 


Industrial arts in the public secondary schools 
of Alabama, W,M, Cooper. XXII, 1461 


INDUSTRIAL DRAWING see Mechanical drawing 
INDUSTRIAL MOBILIZATION—WU, S, 
The role of foreign economic policy in maintaining 


U.S, war potential. M.E, Fieser. 


XXII, 1436 


INDUSTRIAL UNIONS see Trade-unions 
INDUSTRIES see Industrial mobilization 
INDUSTRIES, SERVICE see Service industries 
INDUSTRY (PSYCHOLOGY) see Work 
INDUSTRY AND EDUCATION 
Cooperative activities of industry and secondary 
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W.M. Wasa. 
XXII, 1590 


Studies on bovine porphyria. 


POSITION ANALYSIS see Topology 


POSITIVISM 


C, S, Peirce and nineteenth century positivism, 
M.J, Fairbanks. XXII, 1665 


POTASSIUM IN SOILS see Soils—Potassium content 


POTENTIAL, ELECTRIC see Electric currents 


POTENTIAL FUNCTIONS see Harmonic analysis 


POTENTIOMETER 


A new potentiometric reaction rate taethod for 
the micro determination of carbonyl com- 
pounds, E,C, Toren, Jr, XXII, 1380 


Part I, Micro range iodometry by precision 
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XXII, 1407 


PYRIMIDINES 


Pyrazolono(3,4-d)pyrimidines, M, Hauser, 
XXII, 1408 


The synthesis and chemistry of 1, 3-disubstituted- 
octahydropyrido(1, 2-c)pyrimidines, n,1,2- 
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XXII, 1672 


An investigation of the correlation method for 
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Inorganic polymers based on titanium, W.M, 
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TRACE ELEMENTS 


The effects of soil pH on the availability to cer- 
tain horticultural crops of six trace elements 


contained in glassy frits. W. Lazaruk. 
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TRANSITION METALS—SPECTRA 
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TRIODOPSIS ALBOLABRIS 
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Biochemical studies on tryptophan synthesis in 
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virus. B.A. Brown, Jr. XXII, 1361 
TUNDRAS 
A pedologic study of tundra soils from northern 
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XXII, 1536 


TURKEY—FOREIGN OPINION—AMERICAN 


J.H. 
XXII, 


America looks at Turkey, 1876-1909. 
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TYPEWRITING—STUDY AND TEACHING 
Motivation of the language arts program in grades 


four, five and six through instruction in typing. 
A.A. Artuso. XXII, 1475 


UDDER—DISEASES 


The heritability of resistance to bovine mastitis. 


W.S. Gaunya. XXII, 1331 


ULTRACENTRIFUGES see Centrifuges 
UNBELIEF see Skepticism 
UNDERSTANDING see Comprehension 


UNGRADED SCHOOLS see Ability grouping in 
education 


UNIFIED FIELD THEORIES 


Einstein's connections: degenerate cases of the 
first class, J.L. Nanda, XXII, 1646 


UNION WELFARE FUNDS see Welfare funds 
(Trade -union) 


UNIONS, TRADE see Trade-unions 
UNITED NATIONS—VOTING 


Politics of the veto in the Security Council of the 
United Nations, S, Jun. XXII, 1702 


UNITED NATIONS—U.S. 


United States policy on manifestations of anti- 
colonialism in the United Nations, M.S, Bedi. 
XXII, 1700 


UNITED NATIONS, SECURITY COUNCIL 


Politics of the veto in the Security Council of the 
United Nations, S, Jun, XXII, 1702 


UNITED STATES—ARMED FORCES—FOREIGN 
SERVICE 


American military forces abroad: a postwar pat- 
tern in international relations. G, Stambuk. 
XXII, 1704 





UNITED STATES—CITY PLANNING see Cities and 
towns—Planning—U., S, 


UNITED STATES—COMMERCE 


Kuznets cycles and their effect upon American 
balance of payments: 1820-1913. J.G. 
Williamson, XXII, 1455 


UNITED STATES—COMMERCE—HISTORY 


Chapters from the business career of William 
Constable: a merchant of post-revolutionary 
New York. D.G, Tailby. XXII, 1454 


UNITED STATES—COMMERCIAL POLICY 


The role of foreign economic policy in maintaining 
U.S. war potential. M.E, Fieser. 
XXII, 1436 


UNITED STATES—FOREIGN RELATIONS—1921-1923 


The United States and the Washington Conference, 
1921-22, T.H. Buckley, XXII, 1595 


UNITED STATES—FOREIGN RELATIONS—1945- 


American military forces abroad: a postwar pat- 
tern in international relations. G, Stambuk, 
XXII, 1704 


UNITED STATES—FOREIGN RELATIONS—INDIA 


The United States Congress and India: a study in 
the congressional attitudes towards India. P. 
Vyas. XXII, 1705 


UNITED STATES—HISTORIC HOUSES, ETC. 


Old houses in America: the preservation move- 
ment to 1926, C.B, Hosmer, Jr, XXII, 1593 


UNITED STATES—POLITICS AND GOVERNMENT 
—1929-1933 


Political independents of the Hoover era: the 
progressive insurgents of the Senate. H.J. 
Savage. XXII, 1605 


UNITED STATES—POPULATION 


The housing life cycle and long swings in resi- 
dential construction: a statistical and theo- 
retical analysis. B.O. Campbell, Jr, 

XXII, 1435 


U.S. AIR FORCE 


An historical investigation of music education 
in the United States Air Force, H.L. Copen- 
haver, XX, 1461 


U.S. ARMY—MANAGE MENT 


Management surveys in the Department of the 
Army. B.B, Miller, XXII, 1706 


U.S. BUREAU OF INDIAN AFFAIRS 


An analysis of sources of information on the popu- 
lation of the Navajo, D.F, Johnston, 
XXII, 1738 


U.S. BUREAU OF THE CENSUS 


An analysis of sources of information on the popu- 
lation of the Navajo, D.F. Johnston. 


XXII, 1738 


U.S. CONGRESS 


The United States Congress and India: a study in 
the congressional attitudes towards India. P. 
Vyas. XXII, 1705 


U.S, CONGRESS. SENATE 


Political independents of the Hoover era: the 
progressive insurgents of the Senate. H.J. 
Savage. XXII, 1605 


U.S, INTERNATIONAL COOPERATION ADMINIS- 
TRATION—OFFICIALS AND EMPLOYEES 


The problem of training Americans for service 
abroad in U.S, Government technical cooper- 
ation programs, C,E, Thurber, XXII, 1704 





UNIVERSAL MILITARY TRAINING see Military 
service, Compulsory 


UNIVERSITIES AND COLLEGES 


College as social object: 
W.S, Garretson, 


a study in consensus, 
XXII, 1732 


UNIVERSITIES AND COLLEGES—TEACHERS 
see College teachers 


UNIVERSITY ATTENDANCE see College attendance 


URBAN EDUCATION see Education, Urban 


URBAN PLANNING see Cities and towns—Planning 
UREA AS FERTILIZER 


Transformations and effects of urea when applied 
as a solution to some Illinois soils and various 
grass sods. D.M.H. Simpson. XXII, 1328 


URE THANES 


Recombination reactions during degradation of 
elastic networks, R.J. Samuels. XXII, 1426 


URINE—SECRETION 


Factors affecting the renal excretion of organic 
bases. L.A, Pilkington. XXII, 1695 


Part I: Effects of halothane on gastrointestinal 
motility. Part II: Investigation of the na- 
truretic effect of f -diethylaminoethyldiphenyl- 
propy! acetate hydrochloride (SKF 525-A), 
F.N. Marshall. XXII, 1662 


USURY see Interest and usury 
UTE INDIANS 


Cultural influences on Ute learning. Y.T. 


Witherspoon. XXII, 1349 


VACUUM MOLECULAR PUMPS see Molecular 
pumps 


VACUUM-TUBE OSCILLATORS see Oscillators, 
Vacuum-tube 


VAPOR PRESSURE 


A new recoil momentum technique for the study 
of mechanism of vaporization at high temper- 
atures. M. Bader. XXII, 1417 


VEGETABLE GARDENING 


Effects of potassium-boron interactions upon 
growth and composition of soybean and 
vegetable crops. H. Sinha. XXII, 1343 


The effects of soil pH on the availability to cer- 
tain horticultural crops of six trace elements 


contained in glassy frits. W. Lazaruk. 
XXII, 1341 


A study of some relationships among the results 
of soil and tissue tests, fertilizer treatments, 
and yields of several crops grown on organic 
soil. J.C. Shickluna. XXII, 1327 


VEGETABLE KINGDOM see Botany; Plants 
VEGETABLE MOLD see Soils 
VERNALIZATION 


Influence of vernalization and photoperiodism on 
floral response of Melilotus species. M.J. 
Kasperbauer, XXII, 1371 


VIBRATION 


Transverse vibrations of a single-span suspen- 
sion bridge under a moving constant force or 
a moving pulsating force. J. W. Vellozzi. 
XXII, 1566 


VIO, TOMMASO DE, called GAETANO, CARDINAL, 
1469-1534. DE NOMINUM ANALOGIA 


Concerning the possibility of a general theory of 
analogy. F.R. Harrison, III. XXII, 1666 


VIRGINIA. AGRICULTURAL AND MECHANICAL 
COLLEGE, BLACKSBURG see Virginia Poly- 
technic Institute, Blacksburg 





SUBJECT INDEX 





VIRGINIA POLYTECHNIC INSTITUTE, BLACKS- 
BURG—HISTORY 


The Virginia Agricultural and Mechanical College: 
the formative half century, 1872-1919, of Vir- 
ginia Polytechnic Institute. J.P. Cochran, 

XXII, 1596 


VIRUS DISEASES 


Nutritional studies, in vitro, of chick embryo 
fibroblasts infected with Rous sarcoma 
virus. B.A. Brown, Jr. XXII, 1361 


A study of the etiological agent of ulcerative 
dermatosis and its comparison to the agent 
of contagious ecthyma. M.S. Trueblood. 
XXII, 1357 


VISCOSITY 


Apparent wall shapes in linearized viscous shear 
flows. S, Jarvis, Jr. XXII, 1644 


The effects of higher order viscosity terms on 
fluid flow. D.A, Paolucci. XXII, 1647 


Excess viscosity in binary liquid mixtures. R.D. 
Swensen. XXII, 1431 


VISION 


The effects of prior part-experiences on visual 
form perception in the albino rat. F.B, Libaw, 
XXII, 1724 


VOCABULARY 


A study of the vocabulary load of Geography of 
many lands, an Alabama State-adopted text 
for the fourth grade, M.T, Berry. 

XXII, 1517 


VOCABULARY TESTS 


An analysis of primary reading vocabulary and 
the development of two word recognition tests. 
P.R. Daniels. XXII, 1526 


VOCATIONAL INTERESTS 


A comparison of the predictive power of the Kuder 
preference record and the Strong vocational 
interest blank in a counseling setting. G.A. 
Garrett, XXII, 1506 

VULCANITE see Rubber 
WAGES 


The theory of wages in the Ricardian environ- 
ment, A.E, Kovacs, XXII, 1457 


WAGES—JAPAN 


The dynamics of Japanese wage differentials, 
1881-1959, K, Taira, XXII, 1457 


WAHTANI INDIANS see Mandan Indians 
WAITING-LINE THEORY see Queuing theory 
WARD, SAMUEL GRAY 
Puritan aristocrat in the age of Emerson: a 
study of Samuel Gray Ward, D, Baldwin, 
XXII, 1359 


WASHINGTON, D.C, CONFERENCE ON THE 
LIMITATION OF ARMAMENT, 1921-1922 


The United States and the Washington Conference, 
1921-22. T.H. Buckley. XXII, 1595 


WATER 


Kinetics of reactions at air/aqueous solution 
interface. C.C,.Y, Kuo, XXII, 1422 


Mass transfer mechanism in a short horizontal 
extraction column. I,C. Choi. XXII, 1536 


WATER RESOURCES DEVELOPMENT—COLORADO 


Timber and water resource management: a physi- 
cal and economic approach to multiple use on 
Denver's municipal watershed, P.E, Black. 

XXII, 1335 


WAVE FILTERS, ELECTRIC see Electric filters 





WEBER SCHOOL DISTRICT, UTAH 


The characteristics of Weber School District 
teachers who had negative and positive atti- 
tudes toward a major change in the District's 


instructional program. T.H. Bell. 
XXII, 1475 


WELDING—TES TING 


The strength of welded built-up columns. L. 
Tall. XXII, 1547 


WELFARE FUNDS (TRADE-UNION)—U.S, 


An analysis of the standards of administration of 
union welfare and pension funds. J.C, O'Brien. 
XXII, 1447 


WESTERN HEMLOCK 


Environmental factors related to growth and man- 


agement of western hemlock (Tsuga heterophylla 


(Raf.) Sarg.). D.D, Wooldridge. XXII, 1337 


WHEAT 


Studies on the relationships among the chromo- 
somes of hexaploid wheat. M, Okamoto, 
XXII, 1365 
X-ray and thermal neutron irradiation of soft 


red winter wheat, Triticum aestivum. C.F. 
Hayward. XXIL 1340 


WHITLOCK, BRAND, 1869-1934 


The fictional writings of Brand Whitlock. E.G. 
Pyle. XXII, 1615 


WILSON CHAMBER see Cloud chamber 
WISE, JOHN, 1652-1725 


John Wise: colonial conservative. J.M. Ericson. 


XXII, 1593 
WIT AND HUMOR 


Differential responses to humor and their relation 
to personality and motivation measures, D.L. 
Tollefson, XXII, 1712 


WOLFE, THOMAS, 1900-1938 


A critical examination of the transition from a 
psychological vision of life to an increasingly 
Christian awareness of evil in the fiction of 
Thomas Wolfe, F.F, Finney, Jr. 

XXII, 1624 


The development of Thomas Wolfe as a literary 
artist. J.C, Gatlin, Jr, XXII, 1625 


Thomas Wolfe: from individual to man-swarm, 
O.C, Lawrence, XXII, 1627 


WOMAN—PHYSICAL EDUCATION see Physical 
education for women 


WOMEN IN GREECE 


A study of Plutarch: the position of Greek women 
in the first century after Christ. W.L. Odom. 
XXII, 1617 


WOMEN IN TRADE-UNIONS see Trade-unions 


WOOD-ALCOHOL 


Some substitution and exchange reactions of 
dichlorobis -(ethylenediamine) -cobalt(II1) 
ion in methanol. E.L. Sward, Jr. 
XXII, 1430 


WORCESTER CATHEDRAL, 
(F. 160) 


LIBRARY. MSS, 


The responsoria prolixa of the Codex Woreester 
F 160, H.J, Holman, XXII, 1655 


WORDS, STOCK OF see Vocabulary 
WORK 


Effects of task similarity, preference, difficulty, 
outcome and goal value on expectancy-generali- 
zation, S, Farnham, XXII, 1732 


On the evaluation of human ability to perform in- 
dustrial work. D,A. Thompson. XXII, 1590 





WORK EXPERIENCE see Education, Cooperative 


WORKING-MEN'S ASSOCIATIONS see Trade- 
unions 


WORLD ECONOMICS see Geography, Economic 


WORLD HISTORY—STUDY AND TEACHING 
see History—Study and teaching 


WORLD WAR, 1939-1945—ECONOMIC ASPECTS 
—SWEDEN 


Process of economic adaptation in a World War II- 
neutral country: a case study of Sweden. D.J. 
Edwards. XXII, 1435 


WORMS, INTESTINAL AND PARASITIC 


Studies on the transmission of helminth ova by 
cockroaches. P.L, Young, XXII, 1760 


WRITING—STUDY AND TEACHING see Penman- 
ship 


WRITING (AUTHORSHIP) see Authorship 


X-RAYS—DIFFRAC TION 


Reactions in the system MgO-Al203-SiO2 as ex- 
amined by continuous high-temperature X-ray 
diffraction. R.,B. Graf. XXII, 1580 


X-RAYS—PHYSIOLOGICAL EFFECT 


Biochemical and physiological aspects of growth 
in X-irradiated corn seed, J.H, Cherry, 
XXII, 1383 


Studies on reticulo-endothelial function in chroni- 
cally irradiated mice, H.E, Walburg, Jr. 
XXII, 1697 


A study of the effects of X-irradiation on Xenopus 
laevis tadpoles. N.P. Groseclose, 
XX, 1363 


X-RAYS—SCATTERING 


Biochemical and biophysical properties of taka- 
diastase ribonuclease T; and X-ray scattering 
from pancreatic ribonuclease L D.L, Filmer. 

XXII, 1384 


XANTHOMICROL 


Part I: The structure and synthesis of xantho- 
microl, Part II; The poisonous constituent 
of pokeroot. V.F, Stout. XXII, 1415 


XENOPUS LAEVIS 


A study of the effects of X-irradiation on Xenopus 
laevis tadpoles. N.P. Groseclose. 
XXII, 1363 


YOUNG'S MODULUS see Elasticity 


ZINC ALLOYS 
Polygonization in bent zinc crystals. P.P. Sinha. 
XXII, 1569 
ZINC CRYSTALS 


Polygonization in bent zinc crystals. P.P. Sinha. 
XXII, 1569 


Studies on the properties of single crystal ribbons 
of zinc and cadmium, J.T, Ratchford, 
XXII, 1683 


ZINC IODIDE 


Part I, Synthetic routes to tricyclo(4.2.2.27”°)- 
dodecene-1. Part II, Reactions of secondary 
diazo compounds with zinc iodide. H, Babad, 

XXII, 1403 


ZOAGALACTINA IMETROFA see Serratia marces- 
cens 


ZOOLOGY—EMBRYOLOGY see Embryology 


ZOOPHYTA see Polyzoa 





AUTHOR INDEX 





ABOU-CHAAR, Charles Iskandar. XXII, 1380 


ADAMS, Merle Vernon. XXII, 1337 


ADAMSON, Richard Henry. XXII, 1660 
ADCOCK, William Edward. XXII, 1402 
ADLER, Martin William, XXII, 1660 
AGETON, Aura-Lee. XXII, 1433 
AGNEW, Stanley Adam. XXII, 1566 
ALBERT, Eugene. XXII, 1637 
ALBERT, Walter Everett. xx, 1618 
ALBRECHT, Alberta Marie. XXII, 1350 
ALDRICH, Earl Maurice, Jr. XXII, 1619 
ALLEN, Donald Emerson, XXII, 1736 


ALLEN, Tip Henry, Jr. XXII, 1698 


ALLISON, William Lawson, XXII, 1474 
ALPINER, Jerome G. XXII, 1742 
XXII, 1403 


XXII, 1637 


ALTHOUSE, Victor Edward, 
ANDALAFTE, Edward Ziegler. 
XXII, 


ANDERSON, Ansel Cochran, 1681 


ANDERSON, Clint DeWitt. XXII, 1720 


ANDERSON, Hershel Murray. XXII, 1442 


ANDERSON, Ralph Robert. XXII, 1686 


ANDERSON, Roger Harris. XXII, 1676 


ANTON, Peter, XXII, 1663 


ARBINI, Ronald Anthony. XXII, 1664 
ARTUSO, Alfred Anthony. XXII, 1475 
ARYA, Anand Swarup. XXII, 1540 


ATKINS, Gordon Charles, XXII, 1729 


AYRES, Anna Jean, XXII, 1708 


BABAD, Harry. XXII, 1403 


BADER, Morris. XXII, 1417 


BAERNCOPF, David Alexander, XXII, 1433 
BAILEY, Dale S. XXII, 1620 
BAILEY, Duane W, XXII, 1638 


BAILEY, Paul Bernard, XXII, 1638 


BAILEY, William Wheat, Jr. XXII, 1358 


BAKER, Laurence Holland. XXII, 1360 
BAKER, Robert Henry, Jr. XXII, 1381 
BALDWIN, David, XXII, 1359 
BALDWIN, George Lewis. XXII, 1639 
BALL, Lawrence Ernest. XXII, 1404 
BANDIOLA, Benjamin Escaner. XXII, 1524 
BANTA, Benjamin Harrison, XXII, 1361 
BARBER, John Clark. XXII, 1334 

BARFIELD, Arthur Dick, Jr. XXII, 1516 


BARKER, John Walton, Jr. XXII, 1594 


BARKLEY, Richard Andrew. XXII, 1670 
BARTHLE, Robert Charles. XXII, 1549 


XXII, 1381 


BARTNICKI-GARCIA, Salomon, 


BASS, Robert Gerald, XXII, 1374 


BATRA, Prem Parkash. XXII, 1338 


BAUMBACH, Jonathan. XXII, 1620 
BAWDEN, James Wyatt. XXII, 1687 
BAYOUMI, Abel RehimImam. XXII, 1576 
BEARD, Winston Clingan. XXII, 1451 


BECK, James Richard. XXII, 1404 


BEDI, Mohinder Singh. XXII, 1700 


BELL, Charles Edward, Jr, XXII, 1375 


BELL, Terrell Howard, XXII, 1475 


BENACERRAF, Paul. XXII, 1664 


BENOIT, Paul Edwin. XXII, 1347 


BENTALL, Grace. XXII, 1458 


BENTON, Rita. XXII, 1653 
BENTRUDE, Wesley George. XXII, 1405 


BERGERON, Clifton George. XXII, 1535 


BERRY, Charles Arthur. XXII, 1661 
BERRY, Mary Tom, XXII, 1517 
BEVILACQUA, Vincent Michael. XXII, 1742 
BIDNA, David Bernard, XXII, 1459 
BIKALES, Norbert M, XXII, 1405 

BIRN, Raymond Francis. XXII, 1595 
BLACK, Peter Elliott. XXII, 1335 


BLANK, Oscar Uel. XXII, 1439 


BLANKENSHIP, Fanny Jane. XXII, 1743 


BODE, Vernon Cecil. XXII, 1382 


BOLL, John Jorg. XXII, 1634 


BONAZZA, Blaze Odell, XXII, 1621 
BORELLI, Mario. XXII, 1639 
BOTTOMLEY, John Anthony. XXII, 1434 
BOURNE, Marjorie Adele. XXII, 1621 
BOYCE, Ronald Reed. XXII, 1574 
BOYLE, Richard Donald, XXII, 1671 


BRANDENBURG, Warner Otto. XXII, 1443 


BRAUN, Everett Charles, XXII, 1476 
BRAVERMAN, David John, XXII, 1550 
BRAZELTON, William Robert. XXII, 1456 


BROWN, Bernard A., Jr. XXII, 1361 


BROWN, Bruce Willard. XXII, 1417 


BROWN, Hamilton Weldin. XXII, 1525 


BROWN, Kenneth Willis, XXII, 1477 


BROWNE, Thomas Arthur. XXII, 1622 
BROWNSTEIN, Aaron Joseph. XXII, 1721 
BRUCCOLI, Matthew Joseph. XXII, 1622 
BRUNVAND, Jan Harold. XXII, 1570 
BUCKLEY, Thomas Hugh. XXII, 1595 


BURTON, Alice Jean, XXII, 1383 


BUSHONG, Jerold Ward, XXII, 1345 
BUTLER, Harold Sims, XXII, 1671 

CAHN, Harold Archambo, XXII, 1687 
CAMPBELL, Burnham Orlando, Jr. XXII, 1435 
CAMPEN, Palmer George. XXII, 1478 


CANALE-PAROLA, Ercole. XXII, 1351 


CAPUTO, Daniel Vincent. XXII, 1713 
CARDENAS-RAMOS, Francisco A. XXII, 1325 


CARLSEN, Darvey Ernest. XXII, 1518 


CARLSON, Gordon John, XXII, 1714 
CARNEY, Champ Clark. XXII, 1575 
CARSE, William Thomas, XXII, 1460 
CARSON, John Robert. XXII, 1406 


CARVER, Robert Elliott. XXII, 1577 
CASILLAS GARCIA DE LEON, Juan. XXII, 1541 


CHANNAPRAGADA, Satyanarayan Rao, 
XX, 1640 


CHEEK, William Francis, Ill. Xx, 1596 
CHEETHAM, Alan. XXII, 1578 
CHEN, Ning Hsing. XXII, 1535 
CHENG, Hwei-Hsien. XXII, 1376 
CHERNIN, Robert, XXII, 1377 
CHERRY, Joe Howard. XXII, 1383 
CHICKS, Barbara Jean. XXII, 1640 
CHIN, Edward. XXII, 1751 


CHOI, I1Chu. XXII, 1536 
CHOW, Kungta Kenneth. XXII, 1550 


CHUBER, Stewart. XXII, 1578 


CLEMENCY, Charles Valentine. XxII, 1579 
COCHRAN, John Perry. XXII, 1596 
COHEN, Mendel Fisher. XXII, 1665 
COLWELL, Richard James, XXII, 1653 
COOPER, Jack Harold. XXII, 1525 
COOPER, William Milon. XXII, 1461 
COPENHAVER, Harold Leroy. XXII, 1461 


COPLEIN, Leonard Edwin, XXII, 1478 


CORBIN, Alan, XXII, 1688 


CORKRAN, Herbert, Jr. XXII, 1701 


CORLEY, William Gene. XXII, 1542 
CORTESI, Roger Spencer, XXII, 1681 
COWETT, Everett Roland. XXII, 1338 
COYLE, Thomas Davidson, Jr, XXII, 1398 
COYNER, Martin Boyd, Jr. XXII, 1597 
CRAIG, Harris Bradford. XXII, 1330 
CRUM, Glen Francis. XXII, 1536 


DABBS, Phyllis Selby, XXII, 1743 


DAHL, Etta. XXII, 1623 
DAIN, Norman. XXII, 1592 
DANFORS, Lars Erik. XXII, 1325 
DANIELS, Paul Richard. XXII, 1526 
DARTER, Clarence Leslie, Jr. XXII, 1462 
DAVIDOW, William Henry. XXII, 1550 
DAVIDSON, Ernest Roy. XXII, 1418 

DAVIS, Jacqueline Marie Vincent, XXII, 1479 


DAVIS, Lawrence William, XXII, 1672 


DEAN, Benjamin Theodore, XXII, 1331 


DEDMON, Donald Newton, XXII, 1744 
DE HOYOS, Arturo. XXII, 1737 
DEIG, Elmer Frank. XXII, 1351 


DE LEON, Juan Casillas Garcia 
see Casillas Garcia de Leon, Juan. 


DE MILLE, Richard, XXII, 1714 
DE PAIVA, Henry Albert Rawdon. 


XXII, 1542 


DE VRIES, Donald Laverne. XXII, 1406 
DeWITT, Byron Fredrick. XXII, 1527 
DIERS, Carol Jean, XXII, 1709 
NIETERMAN, Lawrence John. XXII, 1384 


DJALAL, Hasjim. XXII, 1702 


DODDS, James Harvey, Jr. XXII, 1480 


DOPUCH, Nicholas. XXII, 1444 
DOTSON, James Ray. XXII, 1498 
DOUGLAS, Lowell A. XXII, 1326 
DOZIER, James Buchanan, Jr. XXII, 1672 
DUDA, Edwin, XXII, 1641 


DUDA, Walter Boleslav. XXII, 1518 


DUDEK, Thomas J, XXII, 1407 


DUFFY, Michael Lee, XXII, 1721 


DULING, Irl Noel. XXII, 1407 


DUNN, J.D. XXII, 1444 
DYSART, Richard James. XXII, 1362 


EARGLE, Dolan Hoye, Jr. XXII, 1407 


EBLEN, Roy Emmet, Jr. XXII, 1745 


ECKERT, William Dean, XXII, 1745 


EDWARDS, Daniel James. XXII, 1435 
EISLER, Ronald. XXII, 1751 

ELKIN, Robert Edmund. XXII, 1598 
EMMONS, Lyman Randlett, XXII, 1363 
ENDRES, Joseph George. XXII, 1572 


ENGELHARDT, Albert George. XXII, 1551 


ERICH, Lester Charles, XXII, 1677 


ERICKSON, Marilyn Ann. XXII, 1722 
XXII, 1593 


XXII, 1326 


ERICSON, Jon Meyer. 
ESSARY, Eskel Oren. 
EVANS, Robert Edward. XXII, 1609 
FAHRENBACH, Wolf-Henrich. XXII, 1752 
FAIRBANKS, Mattnew Jerome, XXII, 1665 
FARNHAM, Sylvia. XXII, 1732 
FELDMAN, Solomon E, XXII, 1722 

XXII, 1436 

XXII, 1384 


FIESER, Max Eugene, 
FILMER, David Lee. 
FINNEY, Frank Florer, Jr. XXII, 1624 
FISCHBECK, Kenneth Henry. XXII, 1551 
FISHER, Billie Eugene. XXII, 1463 
FLAGG, Raymond Osbourn. XXII, 1369 
FLAMAND, Ruth K, XXII, 1463 

XXII, 1464 
FLETCHER, Lowell Warren, XXII, 1752 
XXII, 1641 
XXII, 1481 


FLEEMAN, Paul Glen, 


FOLAND, Neal Eugene, 
FOUTS, Forest Merle, 
FOX, Edward Inman, XXII, 1624 

FOX, James Crawford. XXII, 1499 


FOZARD, James Leonard, XXilI, 1723 
FRAME, John Warren. XXII, 1567 


FRANDSEN, Henry. XXII, 1642 


FRANTZ, Donald Howe, Jr. XXII, 1730 


FRASER, Douglas Ferrar. XXII, 1570 
FREEMAN, Max James. XXII, 1591 
FREESE, Raymond William. XXII, 1642 
XXII, 1399 


FRISK, Jack Louis, XXII, 1481 


FRIIHAUF, Edward Joe. 


FROEHLICH, Dean Kenneth. XXII, 1723 
FU, Yuan-Chin. XXII, 1537 
FUJIMOTO, Yasuo, XXII, 1385 
FUNCHES, De Lars. XXII, 1482 
FURSE, Clare Taylor, XXII, 1377 
GADALLAH, Soad Soliman. XXII, 1483 
GANGULY, Ashok Sekhar. XXII, 1572 
GARCIA, Genero Bruno, XXII, 1484 


GARCIA, Salomon Bartnicki 
see Bartnicki-Garcia, Salomén. 


GARCIA DE LEON, Juan Casillas 
see Casillas Garcia de Leon, Juan. 


GARG, Jag Mohan. XXII, 1551 
GARRETSON, Homer Eugene, XXII, 1654 
GARRETSON, Wynona Smutz. XXII, 1732 
GARRETT, Gene Aubrey. XXII, 1506 
GATES, Raymond D; XXII, 1418 
GATLIN, Jesse Cecil, Jr. XXII, 1625 
GAUNYA, William Stephen. XXII, 1331 
GAYLEY, Robert Inglais, Jr. XXII, 1681 
GELFAND, Donna Mae Larsen. XXII, 1733 
GIBSON, Lee B. XXII, 1580 
GIFFEN, William Martin, Jr, XXII, 1399 
GILLILAN, James Horace. XXII, 1643 
GLASGOW, Robert Byron. XXII, 1519 
GLIESSMAN, David Henry. XXII, 1506 
XXII, 1359 


XXII, 1419 


GOFF, John Samuel, 
GOLDEN, David Mark, 
1715 


GOLDMAN, Jeri Joan Richards, XXII, 


GOOD, Melvin Lee, XXII, 1655 
GOONEWARDENE, Hilary Felix. XXII, 1753 
GORDON, Joseph F. XXII, 1598 

XXII, 1378 
GOVINDJEE, Rajni Varma. XXII, 1369 


GOUDIE, Alexander Jeffrey. 





AUTHOR INDEX 





GRAF, Robert Bernard. XXII, 1580 
GRANTHAM, James Wendell. XXII, 1520 
GRAY, Norman Hamblin. XXII, 1464 
GRAY, Raymond Francis. XXII 1352 
GREENSTEIN, Jules M. XXII, 1716 


GREGG, David Walsh, XXII, 1419 


GREIMAN, Byron Jon, XXII, 1332 
GRIMES, Ursula, S.S.J. XXII, 1507 
GROSECLOSE, Nancy Pence, XXII, 1363 
GROSS, Edwin J. XXII, 1737 

GRUPE, Audrey Jean. XXII, 1508 
GUNCKEL, Thomas L., Il. XxIl, 1552 
GUPTA, Mahendra Pratap. XXII, 1440 
GUSTAFSON, Richard Henry. XXII, 1353 
GUZMAN, Jorge. XXII, 1625 

HADDOCK, Austin Edward. XXII, 1484 
HAERTLING, Gene Henry. XXII, 1537 
HAKOLA, John William. XXII, 1599 
HALE, Sidney Webster. XXII, 1500 
HALPERN, Lawrence M, XXII, 1661 
HANKS, George Davis. XXII, 1363 
HARDING, Boyd Wesley. XXII, 1385 
HARDING, John Windsor. XXII, 1538 
HARRISON, Frank Russell, III, XXII, 1666 
HARRISON, Robert Louis. XXII, 1339 
HART, Robert Newton, XXII, 1485 
HARWOOD, William Benton, XXII, 1486 
HASSERJIAN, Gerard. XXII, 1552 
HATCH, Melvin Taylor. XXIl, 1353 
HAUSER, MARTIN. XXII, 1408 
HAYWARD, Charles Franklin. XXII, 1340 
HAYWOOD, Herbert Carlton, XXII, 1709 
HEILMAN, Paul Edwin. XXII, 1336 
HEITMANN, William Edward. XXII, 1568 
HENDRICKS, James Edwin, Jr. XXII, 1600 
HENIGAN, Robert Hamilton. XXII, 1609 
HERLICH, Harry. XXII, 1753 

HERX, Frederick Charles, XXII, 1666 
HESSEL, Alexander. XXII, 1553 

HESTER, James Jean. XXII, 1348 
HIGGINS, James Victor, XXII, 1754 

HILL, James Cameron, XXII, 1409 
HILLIER, Frederick Stanton. XXII, 1532 
HIRSCH, Leroy Jerome. XXII, 1688 
HO, Irving Tze. XXII, 1553 
HOADLEY, Peter George. XXII, 1543 
HOBART, Robert H.B.W.S,, Jr, XXII, 1682 
HODGSON, William Royce, XXII, 1746 


HOLLEY, Edward Gailon, XXII, 1635 


HOLLINGER, James Pippert. XXII, 1675 
HOLLIS, Donald Pierce. XXII, 1420 
HOLLOWAY, William Jimmerson, XXII, 1487 
HOLMAN, Hans-Jorgen. XXII, 1655 
HOLOWINSKY, Ivan Zenovi, XXII, 1509 
HOLT, Vernon Emerson. XXII, 1562 
HOMAN, A. Gerlof. XXII, 1437 
HOMAN, Frederic Warren, XXII 1656 
HOOPER, John William, XXII, 1456 
HOOPS, Richard Allen. XXII, 1747 
HOPKINS, Robert Hazen. XXII, 1610 


HORINE, John William, XXII, 1465 


HORTON, Marvin Duane. XXII, 1538 
HOSMER, Charles Bridgham, Jr. XXII, 1593 
HOUGH, John Burr, XXII, 1527 
HUDSON, Bruce M, XXII, 1466 


HUHEEY, James Edward, XXII, 1400 
HUNT, Robert Weldon. XXII, 1643 
HURLEY, William Maurice. XXII, 1510 
HURWITZ, Shmuel, XXII, 1332 
HUSSEY, Arthur Mekeel, II. XXII, 1581 
HUTCHINSON, John Wendle. XXII, 1543 
IHRIG, Harry Karl, Jr, XXII, 1562 
IIZUKA, Jugoro, XXII, 1677 


IKEDA, Namiko. XXII, 1501 


IVERSON, Grace Eleanor Blanchard, 1370 


JARVIS, Stephen, Jr. XXII, 1644 
JENNINGS, George Wood. XXII, 1452 
JERSILD, Ralph Alvin, Jr. XXII, 1754 
JOHANNES, Robert. XXII, 1676 

JOHN, Chelikuzhiel Thomas, XXII, 1644 
JOHNK, Robert Ernst. XXII, 1539 
JOHNSON, Einar Oscar, XXII, 1667 
JOHNSON, Harold Theoplis. XXII, 1487 
JOHNSON, James Winston. XXII, 1420 
JOHNSON, Roy Paul. XXII, 1466 


JOHNSON, William Pierre, XXII, 1677 


JOHNSTON, Denis Foster. XXII, 1738 
JOHNSTONE, Robert Lawrence, XXII, 1441 
JONES, Roy Junius. XXII, 1710 

JORDAN, Clifford Way. XXII, 1489 

JUN, Sungjook. XXII, 1702 
KABEL, Robert Lynn. XxM, 1539 


KALTSOUNIS, Theodore. XXII, 1528 
KAMALI, Abdul Rahman. XXII, 1340 
KANE, Harrison. XXII, 1544 
KAPLAN, Harold. XXII, 1698 
KARNIK, Kumud Chintaman, XXII, 1441 
KASPERBAUER, Michael John, XXII, 1371 
KAUFMAN, Bernard. XXII, 1354 
KAUFMAN, William Carl, Jr, XXII, 1689 


KAYE, Nancy Weber. XXII, 1689 
KELL, Venetta Bynum, XXII, 1467 


KELLEY, Frank Nicholas. XXII, 1421 


KELLEY, William Charles. XXII, 1386 
KELSO, Bill Franklin, XXII, 1690 

KEMP, Gordon Arthur. XXII, 1354 
KENNEDY, David James Laurie. XXII, 1544 
KENNEDY, Jay Byron. XXII, 1437 
KILCOYNE, Martin Joseph. XXII, 1600 
KILKER, James Anthony, Jr, XXII, 1626 
KIM, Chang Young. XXII, 1678 

KIM, Dong Hoon. XXII, 1375 

KING, Peter John, XXII, 1600 

KING, Willis Lorenzo, XXII, 1529 
KINGSOLVER, John Mark, XXII, 1755 
KINNARD, Charles Matthew. XXII, 1690 
KIRDANI, Rashad Youssef. XXII, 1409 
KISSINGER, Paul Bertram, XXII, 1682 
KLEIN, Mark Joseph. XXII, 1568 
KLEIS, Sander J, XXII, 1668 


KNOWLES, Henry Paine, Jr. 
KNOWLTON, Ronald Gordon, XXII, 1501 


XXII, 1445 


KOCH, Charles Frederick, XXII, 1645 
KOCHER, Charles William. XXII, 1678 
KOEHLER, Margaret Louise. XXII, 1510 
KOHN, Alan Robert. XXII, 1716 
KOKJOHN, Joseph Eugene. XXII, 1610 
KOOKEN, John Frederick. XXII, 1446 
KORGAN, Julius. XXII, 1601 
KOTLAR, Sally Lee. XXII, 1734 
KOVACS, Aranka Eve. XXII, 1457 
KOZAK, Samuel Joseph. XXII, 1581 
KRAMER, James Phillip, XXII, 1755 
KRESCH, Alan Jacob, XXII, 1421 
KRUMM, Walter Courtney. XXII, 1747 
KUO, Charles Chang-Yun, XXII, 1422 
KURZ, Richard Karl, XXII, 1409 
LAMB, Jamie Parker, Jr. XXII, 1563 
LAMB, Luke Francis. XXII, 1490 
LAMY, Richard Emile, XXII, 1717 
LANTZ, Donald LeRoy. XXII, 1510 
LARDNER, Thomas Joseph. XXII, 1564 
LARSEN, William Edward. XXII, 1602 
LATIF, Eva Leoni. XXII, 1611 
LAWRENCE, James Donald, Jr, XXII, 1672 
LAWRENCE, Oliver Clare, XXII, 1627 
LAYCOCK, Harold R, XXII, 1656 
LAZARUK, William, XXII, 1341 
LeBLEU, Ronald Eugene. XXII, 1410 
LEE, Barbara, XXII, 1657 
LEESEBERG, Donald George. XXII, 1446 
LEHMAN, Harold Daniel. XXII, 1468 
LEMON, Lee Thomas, XXII, 1627 


LEON, Juan Casillas Garcia de 
see Casillas Garcia de Leon, Juan. 


LEVINE, Richard Allan. XXII, 1611 
LEWIS, Vester Jerome, Jr. XXII, 1355 
LIBAW, Frieda Bornston, XXII, 1724 


LIBERTA, Anthony Eugene, XXII, 1371 


LIKINS, William Henry. XXII, 1730 
LINDE, Thomas Frank. XXII, 1511 
LINDSAY, Raymond Hugh, XXII, 1662 
LINKER, Eugene. XXII, 1724 

LITMAN, Theodor James. XXII, 1734 


LITTLE, Dallas Eugene Livingston- 
see Livingston-Little, Dallas Eugene. 


LIVINGSTON-LITTLE, Dallas Eugene. 
exit, 


1602 
LOCKE, Lawrence Fred, XXII, 1502 
LOMONT, James Francis. XXII, 1717 
LOOKER, Jerome Jordan, XXIl, 1411 
LOOMBA, Rajinder Pal. XXII, 1554 
LOPATIN, George. XXII, 1423 

LORD, William Jackson, Jr, XXII, 1438 
LOSEE, John Price, Jr, XXII, 1668 
LUNN, Mervel Samuel, Jr. XXII, 1490 
MA, Hsiao Jiong. XXII, 1554 
McARTHUR, Colin Richard, XXII, 1411 
McCALL, Harlan Richardson. XXII, 1491 
McCARTHY, Helen Lasek. XXII, 1612 
McCLAIN, Charles James, XXII, 1469 
McCREERY, Thomas Allan. XXII, 1565 
McCULLY, Henry Howard, XXII, 1756 


MACDONALD, Gordon James, XXII, 1691 


McDOWELL, John William, Jr. XXII, 1412 


McDOWELL, Judith Hobson, XXII, 1613 
McELROY, Joseph Prince. XXII, 1613 
McGILL, John Norman. XXII, 1573 
McGRADY, Donald Lee, XXII, 1628 

Mc GUINNESS, Eugene T. XXII, 1387 
MACHIRAJU, H.R. XXII, 1453 

McILROY, Jane Susan. XXII, 1492 
McKEE, James Joseph. XXII, 1355 
McLAUGHLIN, John Cameron, XXII, 1617 
McLAUGHLIN, Roy Earl. XXII, 1757 
McMAHON, Paul Edward, XXII, 1423 
McMILLAN, Mary Evelyn. XXII, 1628 
McNAB, Duncan Robert, XXII, 1658 
McNALLY, James Joseph, Jr. XXII, 1629 
McNELIS, David Donald. XXII, 1555 
McWHIRTER, Kenneth Stewart, XXII, 1363 
MADSEN, Victor Arviel, XXII, 1678 
MAHON, Harold Patterson, Jr. XXII, 1682 
MANDELBAUM, Mayer Joel, XXII, 1657 
MANDERSCHED, Lester Vincent, XXII, 1442 
MANLEY, Lillian Cardwell. XXII, 1386 
MANN, Leta Maxine. XXII, 1521 

MARCOM, Orval Weldon. XXII, 1468 


MARIE DENISE, Sister 
see Sullivan, Marie Denise, S,P. 


MARLATT, William Edgar. XXII, 1327 
MARSHALL, Franklin Nick, XXII, 1662 
MARSHALL, William Emmett, Jr. XXII, 1387 
MASSIALAS, ByronG. XXII, 1529 

MATLEY, Ian Murray. XXII, 1575 
MATSUURA, Richard Michito. XXII, 1341 
MATTHEWS, Edward Kay. XXII, 1563 
MEADVILLE, Harry William. XXII, 1493 


MEKSAWAN, Arsa, XXII, 1706 

MELIN, John William. XXII, 1545 
MELONI, Edward George. XXII, 1400 
MERCHANT, Harish Dwarkadas. XXII, 1568 
MEROLA, Armando John. XXII, 1356 
MERRITT, Richard Howard. XXII, 1342 
METZ, Alburn Stafford, XXII, 1741 
METZGER, William John. XXII, 1582 

MIA, Md, Mohatazuddin, XXII, 1364 
MILES, Charles David, XXII, 1757 
MILLAR, David B.S., MI, XXII, 1388 
MILLER, Boulton Bainbridge. XXII, 1706 
MILLER, Millage Clinton, III, XXII, 1645 
MILLS, Donald, XXII, 1447 

MINAI, Ahmad, XXII, 1454 

MINTZ, Jerome R. XXII, 1571 
MIRO-NICOLAU, Jose. XXII, 1555 
MISENAR, Burman J. XXII, 1470 
MOBLEY, Lawrence Eugene. XXII, 1614 
MONROE, Eugene Alan. XXII, 1582 


MOORE, Arnold John, XXII, 1471 
MOORE, James Norman, XXII, 1371 


MOORE, John Hammond. XXII, 1603 
MOORE, Rosemarie Klein. XXII, 1735 


MORROW, Robert Owen. XXII, 1512 


MOWAT, John Gordon, XXII, 1683 


MUELLER, Thomas James. XXII, 1564 
MUERLE, John Ludwig. XXII, 1555 
MULLENDORE, James Alan. XXII, 1569 


MULLINS, Jesse Dale. XXII, 1471 





AUTHOR INDEX 





MURASKIN, Murray, XXII, 1679 


MURGUIA, Theodore Infante. XXII, 1630 
MURPHY, Marjory Beth, XXII, 1692 
MURR, Brown Lewis, Jr. XXII, 1424 
MYERS, Albert Edward. XXII, 1710 
NACHTWEY, David Stuart. XXII, 1758 
NADKARNI, Dinanath Digambar. XXII, 1556 
NAHM, Andrew Changwoo. XXII, 1603 
NANDA, Jagdish Lal, XXII, 1646 
NELSON, Jack Lee. XXII, 1521 
NELSON, Raymond Adolph, XXII, 1673 


NICOLAU, Jose Miro- 
see Miro-Nicolau, Jose. 


NIEHAUS, Earl Francis. XXII, 1604 
NIELSEN, Christen Balling. XXII, 1692 
NILAN, Thomas George, XXII, 1683 
NISHIMURA, Ruth, XXII, 1725 
NIXON, Howard Kenneth, Jr. XXII, 1614 
NOLAN, Chris, XXII, 1388 
NYSTROM, Richard Alan, XXII, 1693 
O'BRIEN, John Conway. XXII, 1447 
ODOM, William Lee. XXII, 1617 
OGLESBY, Francis Clyde. XXII, 1647 
O'GORMAN, Hubert Joseph. xxII, 1739 
OKAMOTO, Masasuke, XXII, 1365 
OLIVER, Victor Lord, XXII, 1758 
OLOFSON, Roy Arne, XXII, 1413 
OLSEN, Farrel John, Jr. XXII, 1342 
ORAN, Cenap. XXII, 1545 

ORKAND, Richard K. XXII, 1694 
OSBORNE, John Walter. XXII, 1604 
OSIBOV, Henry. XXII, 1493 
OSTEEN, Arthur Marion. XXII, 1703 
OSTERTAG, Wolfram, XXII, 1365 
OTALORA, Guillermo, XXII, 1583 
PAGE, Norman John. XXII, 1583 


PAISLEY, Nancy Celia Eleanor Sandelin, 
XXII, 1389 


PAIVA, Henry Albert Rawdon de 
see De Paiva, Henry Albert Rawdon. 


PALMQUIST, John Charles. XXII, 1584 
PAOLUCCI, Dominic Anthony. XXII, 1647 
PARDUE, Harry Lyle. XXII, 1379 
PAREKH, Amritlal Chhaganlal, XXII, 1389 
PARK, Chyun Shik. XXII, 1703 


PAROLA, Ercole Canale - 
see Canale-Parola, Ercole, 


PATEL, Chandrakumar Naranbhai. XXII, 1557 


PEIGHTEL, William Edgar. XXII, 1694 


PEIKERT, Ernest William. XXII, 1584 

PENDLETON, Ralph Brian, XXII, 1726 
PENNYBAKER, Dale Atherly. XXII, 1503 
PEPPER, Evan Harold. XXII, 1346 


PEPPERS, Russel Allen. XXII, 1585 


PERRY, Simon Daniel. XXII, 1699 


PETERSEN, Ronald Herman. XXII, 1372 
PETRICH, Mario, XXII, 1648 
PETRO, John William, XXII, 1648 
PETTY, Edward Avin. XXII, 1707 
PFRANG, Edward Oscar. XXII, 1546 


PHLEGAR, Frederick Lee, XXII, 1494 
PILKINGTON, Lou Ann, XXII 1695 


PLOURDE, Gail Rita, XXII, 1400 
POLINSKI, Leon Myron. XXII, 1540 
PORTER, Bernard Robert. XXII, 1472 
PORTER, Donald Eugene. XXII, 1448 
POST, Robert Melvin, XXII, 1748 
POXON, Nancy Jim Moody, XXII, 1649 
PREECE, Thomas William, XXII, 1495 
PRESTON, William Henry, Jr, XXII, 1390 


PUGH, Jean Elizabeth. XXII, 1366 


PULIDO, Agustin A, XXII, 1424 


PURDON, James Ralph, Jr. XXII, 1425 


PYLE, Everett Gustav. XXII, 1615 
RADLOFF, Henry William, Jr, XXII, 1372 
RAGAN, Donal Mackenzie. XXII, 1585 


RAHNEFELD, Gunther Wolfgang. XXII, 1367 


RAMOS, Francisco A, Cardenas- 
see Cardenas-Ramos, Francisco A. 


RASMUSSEN, John Edward, XXII, 1711 


RATCHFORD, Joseph Thomas. XXII, 1683 


RATLIFF, Louis Jackson, Jr, XXII, 1649 
RATNER, Lorman Alfred. XXII, 1605 


RAYMOND, Dorothy MacLean, XXII, 1512 


RAYNOR, Owen Nicholas, III. XXII, 1669 
RECHNITZ, Garry Arthur, XXII, 1379 


REINHARDT, Gough Cooper, XXII, 1679 


REITER, Sidney Randolph, XXII, 1718 


REYLE, Stanley Paul. XxII, 1565 


RHODES, Thompson, XXII, 1731 

RICCI, Robert William. XXII, 1425 
RILEY, Russell Briney. XXII, 1557 
RITZMAN, Robert Lyle. XXII, 1426 
RODRIGUEZ, Ricardo A. XXII, 1347 


ROGERS, Bruce George. XXII, 1546 


ROLLINS, Glenn Richard, XXII, 1739 


ROSENBERG, Norman Jack. XXII, 1342 


ROSENFELD, William Howard, XXII, 1684 


ROSS, Stephen Torey. XXII, 1413 


ROTHMAN, Frances Dektor. XXII, 1512 
ROUBEIN, Isaac Fuad. XXII, 1390 


ROY, Emil Lawrence, XXII, 1630 


RULON, Russell Ross, XXII, 1696 


SABHASRI, Sanga, XXII, 1336 
SALISBURY, Harold Eugene. XXII, 1748 
SAMUELS, Robert Joel. XXII, 1426 
SANDERS, David Lawrence. XXII, 1607 
SANDROCK, James Paul. XXII, 1631 
SANSLONE, William Robert, XXII, 1391 


SANWAL, Jagdish Chandra, XXII, 1649 


SAUNDERS, Edward Monell, XXII, 1673 
SAVAGE, Hugh James. XXII, 1605 
SAVILLE, Anthony. XXII, 1473 

SAYED, Fathelbab Abdelhalim. XXII, 1513 
SCHEUPLEIN, Robert John, XXII, 1426 
SCHIFFMAN, Sandra Berman. XXII, 1392 
SCHILDKRAUT, Carl Louis, XXII, 1392 
SCHOER, Lowell August. XXII, 1514 
SCHRODER, Lawrence Druce. XXII, 1496 


SCOFIELD, James Howard, XXII, 1679 


SCOTT, George Edward, XXII, 1669 


SCRIMGEOUR, Kenneth Gray. XXII, 1393 


SCROGGINS, Albert Taylor, Jr. XXII, 1608 


SEDERHOLM, Frederic Langmuir, XXII, 1749 


SEGAL, Moshe. XXII, 1532 
SHACKLEFORD, John Murphy. XXII, 1347 


SHARMA, Brahama Datta, XXII, 1427 


SHEARN, Donald Walter, Jr. XXII, 1726 


SHELDON, Richard Wallace. XXII, 1727 
SHICKLUNA, John Charles. XXII, 1327 


SHIN, Hyung Kyu. XXII, 1428 


SHINE, Daniel Phillip, XXII, 1429 
SHOVER, Edward Franklin. XXII, 1586 
SHUFORD, Donald Beam. XXII, 1449 
SHULL, Don Louis. XXII, 1429 
SHULTZ, Kenneth A. XXII, 1473 
SHUMAN, Richard Ferriss. XXII, 1414 
SHUSTER, Louis Joseph. XXII, 1449 


XXII, 1558 
XXII, 1328 


SIMMONDS, Charles Warren. 


SIMPSON, Daniel Martin Henry. 
SIMS, Francis Joe, XXII, 1659 
SINGER, Sidney. XXII, 1533 
SINHA, Harihar. XXII, 1343 
SINHA, Patit Paban. XXII, 1569 

SINHA, Shiva Shankar Prasad. XXII, 1329 
SLABEY, Robert M, XXII, 1632 
SMETANA, Frederick Otto. XXII, 1533 
SMITH, Barnard Elliot. XXII, 1533 
SMITH, Donald Roland, XXII, 1680 
SMITH, Herbert Franklin, XXII, 1632 
SMITH, Oliver Hugh, XXII, 1393 
SMITH, William Calhoun. XXII, 1586 
SMYTH, Richard Andrew. XXII, 1670 
SMYTHE, Cyrus Field, Jr. XXII, 1634 
SORRELL, Charles Arnold, XXII, 1587 
SOUDACK, Avrum Chaim. xx, 1558 
SOZEN, Joyce Lorraine Chalcraft, XXII, 1750 
SPALEK, John M, XXII, 1633 

SPALTER, Jacques. XXII, 1559 
SPERRAZZA, Joseph. XXII, 1565 
SRIVASTAVA, Damodar Prasad. XXII, 1329 
XXII, 1559 


XXII, 1401 


STAFFORD, Joseph Jerome. 


STAFFORD, Steward Layne. 


STAMBUK, George. XXII, 1704 


STANNARD, Edward Alexander. XXII, 1534 
STAUSS, George Henry. XXII, 1684 
STEELE, Harold Clyde. XXII, 1522 
STEVENS, Norman Dennison, XXII, 1636 
STEWART, Bobby Alton, XXII, 1394 
STICHTER, Charles Robert, XXII, 1497 
STIDWORTHY, George H. XXII, 1394 
STOCKS, William David, XXII, 1530 
STOLTZFUS, Joseph Christian. XXII, 1680 
STONE, Gordon Emory. XXII, 1759 
STOUT, Virginia Falk. XXII, 1415 
STRATTA, Julius John, XXII, 1430 
STRONG, Clinton Herbert. XXII, 1503 
STRONG, Evelyn Richardson. XXII, 1499 
STROUT, Richard Goold, XXII, 1759 
STRUSS, Herbert E. XXII, 1333 
STUTE, Frieda Sophie Magdalene, XXII, 1740 
SUKONTARANGSI, Swat. XXII, 1497 
SULLIVAN, Marie Denise, S.P. XXII, 1616 


SUN, Chang Hsi. XXII, 1560 


SUNG, Fu-Tien. XXII, 1566 


SUSSMAN, Steven Michael. XXII, 1560 


SWARD, Edward Lawrence, Jr. XXII, 1430 
SWENSEN, Richard David. XXII, 1431 
SYED, Amna Khatoon. XXII, 1514 
TAILBY, Donald G. XXII, 1454 
TAIRA, Koji. XXII, 1457 
TALL, Lambert. XXII, 1547 
TAPP, Jack Thomas. XXII, 1727 


TARTELLA, Vincent Paul. XXII, 1616 


TAUB, Irwin Allen, XXII, 1401 
TAYLOR, Arthur Rivers, Jr. 
XXII, 1357 


TENNY, Kenneth Sidney. XXII, 1574 


XXII, 1431 
TAYLOR, William James. 
TEUFEL, William Charles, XXII, 1750 
THEIS, Gail Ann, XXII, 1367 
THOMAS, John Arlen, XXII, 1696 
THOMAS, Paul, XXII, 1504 
THOMPSON, David Alfred. XXII, 1590 
THOMPSON, John Clair. XXII, 1439 
THOMPSON, Leete Anderson. XXII, 1450 
THOMPSON, Margaret Madeline. XXII, 1505 
THURBER, Clarence Egbert, XXII, 1704 
TIPTON, Carl Lee, XXII, 1395 

TISDELL, Thomas Fort, XXII, 1344 
TOBLER, Waldo Rudolph. XXII, 1576 
TOLLEFSON, Donald Lloyd. XXII, 1712 
TOLLETT, James Terrell, XXII, 1333 


TOREN, Eric Clifford, Jr. XXII, 1380 


TORRENCE, Lois Evelyn. XXII, 1700 
TOWE, Kenneth McCarn. XXII, 1588 
TRESTRAIL, Richard William. XXII, 1453 
TRUEBLOOD, Malcolm Stanley. XXII, 1357 


TURNER, Wilson Reese. XXII, 1561 
TUTTLE, Everett Leroy. XXII, 1334 
TY, Leoncio Ng. XXII, 1431 
UNTRAUER, Raymond Ernest. XXII, 1548 


URSULA, Sister 
see Grimes, Ursula, SS. J. 


VANDERVEEN, John Edward, XXII, 1395 
VANTRUMP, William Frederick. XXII, 1591 
VAUGHAN, James Roland. XXII, 1357 
VELLOZZI, Joseph William. XXII, 1566 
VIDALAKIS, Nick Spiro. XXII, 1451 
VIESSMAN, Warren, Jr. XXII, 1569 
VIGRASS, Laurence William. XXII, 1588 
VILLANUEVA, Alfredo B, XXII, 1707 
VOGEL, James Alan, XXII, 1697 
VOGEL, James John, XXII, 1396 
VOGT, Dale William, XXII, 1368 
VYAS, Pramod. XXII, 1705 
WADE, James Paul, Jr. XXII, 1674 
WALBURG, Harry Everett, Jr. XXII, 1697 


WALKER, Jerald Neil. XXII, 1712 


WALL, Francis Joseph, XXII, 1650 
WALL, Robert Eugene. XXII, 1415 
WANG, Chu-ping. XXII, 1561 
WANNER, Paul Walter, Jr. XXII, 1515 
WASS, Wallace Milton. XXII, 1590 
WATANABE, Shigueo. XXII, 1680 
WATKINS, Phillip Wayne. XXII, 1344 
WAVE, Herbert Edwin. XXII, 1369 


WEAVER, Merle Leroy, XXII, 1345 





AUTHOR INDEX 





WEBB, David Knowlton, Jr. XXII, 1589 
WEBB, William Edward. XXII, 1685 
WEERARATNE, Victor. XXII, 1373 
WENZ, Donald Arthur, XXII, 1402 
WESTLUND, Clay David, XXII, 1675 
WHAN, Ruth Elaine Fleming. XXII, 1432 
WHITE, James Edwin, XXII, 1760 
WIENER, Ruta Pokornijs. XXII, 1397 


WIGGINS, John Henry, Jr. XXII, 1548 


WILLIAMS, Cnarles Eugene. XXII, 1675 
WILLIAMS, George Charles. XXII, 1416 
WILLIAMSON, Jeffrey Gale. XXII, 1455 
WILLIS, Frank Neal, Jr. XXII, 1719 
WILSON, Harold Arnold. XXII, 1606 


WILSON, Paul Eugene. XXII, 1566 
WIMER, Cynthia Crosby. XXII, 1728 
WINOGRAD, Eugene. XXII, 1728 


WISER, Horace Clare, XXII, 1650 


WITHERSPOON, Younger T. XXII, 1349 


WOLFF, Roger Glen, XXII, 1652 


WOOD, W. Raymond. XXII, 1349 


WOOLDRIDGE, David Dilley, XXII, 1337 


WORTHEN, Howard George, M.D, XXII, 1397 


YANEY, George Levings. XXII, 1607 
YANNATOS, James Demitrious. XXII, 1659 
YAO, James Tsu-ping. XXII, 1549 


YAU, Sik-Sang. XXII, 1561 


YEARIAN, Mason Russell. XXII, 1681 
YOUNG, David Valentine. XXII, 1416 
YOUNG, Lael Marcus. XXII, 1651 
YOUNG, Phillip Lee. XXII, 1760 
ZAHNER, John Clarence, XXII, 1685 
ZENCHELSKY, Miriam, XXII, 1719 
ZEPS, Valdis Juris. XXII, 1618 
ZIMMERMAN, Steven Burt, XXII, 1398 


ZUEHLKE, Richard William. XXII, 1432 





AUTHOR INDEX FOR VOLUME XXI 





Volume XXI 


DISSERTATION 
ABSTRACTS 


AUTHOR INDEX FOR VOLUME XXI, 
NUMBERS 1-12 


UNIVERSITY MICROFILMS, INC. 
ANN ARBOR, MICHIGAN: 1961 


Author Index 





LITHOPRINTED IN THE UNITED STATES OF AMERICA BY 
CUSHING - MALLOY, INC., ANN ARBOR, MICHIGAN, 1961 





CUMULATIVE AUTHOR INDEX 


The following pages contain the names of authors for all doctoral dissertations published in 
DISSERTATION ABSTRACTS, Volume XXI, 1960-1961, and in the special volume prepared for the 
Colorado State College. The Colorado State College authors are identified by the initials listed be- 


low, volume numoer and page number on which their abstracts appear. All other authors (Volume 


XXI) have the name of the author followed by the page number only. There are a few authors that 
were omitted from the cumulative author index of DISSERTATION ABSTRACTS, Volume XX. 


These authors are starred * and the volume number is indicated before the page number. 


(CSC) ABSTRACTS OF FIELD STUDIES FOR THE DEGREE OF DOCTOR OF EDUCATION, 
Vol. XXII, 1961 Colorado State College, Greeley, Colorado. 


(XXI) The various issue numbers of DISSERTATION ABSTRACTS may be identified by the fol- 
lowing page numbers: 


Volume XXI, , pages 1-282 
Volume XXI, : pages 283-387 
Volume XXI, , pages 389-712 
Volume XXI, ; pages 713-1002 
Volume XXI, . pages 1003-1306 
Volume XXI, . pages 1307-1676 
Volume XXI, ; pages 1677-2062 
Volume XXI, . pages 2063-2417 
Volume XXI, . pages 2419-2838 
Volume XXI, , pages 2839-3208 
Volume XXI, : pages 3209-3571 
Volume XXI, . pages 3573-3907 





A 


AARON, James Ethridge, 2956. 
AARSLEFF, Hans C., 1944. 
ABDALLA, Albert George, 2283. 
ABDEL-GAWAD, Abdel-Moneim M., 


590. 


ABEDI, Mohammed Javad, 389. 
ABEGG, Martin Gerald, 1495. 
ABEL, Francis Lee, 658. 

ABEL, Frederick Paul, 2999. 
ABELSON, Robert Paul, 3155. 
ABERNATHY, Richard Paul, 3213. 
ABRAHAM, Hans Henry Leo, 2810. 
ABRAHAM, Ralph Herman, 2306. 
ABRAMS, Frederic, 1559. 
ABRAMSKY, Murray, 2356. 
ABRAMSON, Arthur S., 618. 
ABU-LABAN, Baha R., 3184. 
ACKER, Terese Ellen, 2468. 
ACKER, Thomas Stephen, 3890. 
ACKERMAN, Gerald Edward, 77. 
ACKERMAN, Ralph E., 2605. 
ACKERMANN, Robert John, 1216. 
ACKMAN, Phyllis, 365. 

ACTOR, Paul, 272. 

ADAMEK, Jr., Edward George, 3697. 
ADAMS, Bruce E., 167. 

ADAMS, Charles Roger, 1007. 
ADAMS, Earnest Dwight, 2339. 
ADAMS, Henry Earl, 2356. 
ADAMS, John Festus, 1553. 
ADAMS, John Morgan, 2708. 
ADAMS, John Quincy, 3643. 
ADAMS, Mary Louise, 2941. 
ADAMS, Mildred Davis, 1935. 
ADAMS, Ozie Lee, 3214. 

ADAMS, Robert Duke, 1199. 
ADAMS, Robert Lee, 3476. 
ADDELMAN, Sidney, 2727. 
ADDEN, Robert Spencer, 1799. 
ADDIS, Fred G., 2957. 

ADE, Walter Frank Charles, 537. 
ADELMAN, Fred, 724. 

ADKINS, Beatrice Goodwin, 673. 
ADKINS, Jr., Theodore Roosevelt, 


3890. 


ADLER, Alan David, 769. 

ADLER, Edith Eunice, 1837. 
ADYE, Jimmy Clarence, 24. 
AGARWAL, Hari Charan, 2872. 
AGARWALA, Umesh Chandra, 749. 
AGGERTT, Otis J., 3010. 

AGRIOS, George N., 2848. 
AGUIAR, Adam M., 457. 
AHLBECK, Richard Allen, 322. 
AHLUWALIA, Kuljit, 662. 

AHMAD, Farrukh Zahur, 3519. 
AHMED, Manzooruddin, 949. 
AHMED, Nighat Masud, 2334. 
AHRAMJIAN, Leo, 1057. 

AHSAN, Sayed Sami, 1917. 

AIKEN, Jr., Lewis Roscoe, 1992. 
AIKIN, Jr., Arthur Coldren, 1974. 
AINSLIE, Norman G., 1900. 
AKERIB, Richard, 213. 

ALAMI, Samih Youssef, 286. 
ALBRECHT, William Lloyd, 67. 
ALBRIGHT, Carl H., 3128. 
ALBRO, Jr., Clarence Hal, 2709. 
ALDRICH, Jr., Lewis Eugene, 703. 
ALEVY, Daniel Isaac, 966. 
ALEXANDER, Alex Getchell, 404. 
ALEXANDER, John Francis, 3351. 
ALFANDARY- ALEXANDER, Mark, 


2152. 


AL-HAMDANI, Muwaffak M., 810. 
ALIGWEKWE, Evalyn Cumblidge, 


2767. 


ALIGWEKWE, Iwuoha Edozie, 2350. 
AL-JIBURY, Falih Khidir, 2854. 
AL-KARBOULI, Hamad D., 2583. 
AL-KHALIDI, Usama A. S., 290. 
ALLAIRE, Jr., Edwin Bonar, 1590. 
ALLAIRE, Gaston Georges, 1211. 
ALLAN, Melvin Arthur, 2165. 
ALLAUD, Guy Dante, 3798. 
ALLEGRI, Linda, 631. 

ALLEN, Alma Coppedge, 887. 
ALLEN, Anton Markert, 3598. 
ALLEN Jr., Duff Shederic, 1369. 
ALLEN, Jr., Ernest Marvin, 119. 
ALLEN, Esther Haney, 1354. 


AUTHOR INDEX VOLUME XXI 


ALLEN, Hazel Dorothy, 187. 
ALLEN, James Gregory, 2028. 
ALLEN, John Jay, 618. 

ALLEN, Richard Knapp, 2829. 
ALLEN, Ronald Royce, 1659. 
ALLEN, Vernon Raymond, 2123. 
ALLING, Norman Larrabee, 3467. 
ALLISON, David Carothers, 1715. 
ALLISON, Marvin Jerome, 728. 
ALLISON, Jr., Roger B., 2375. 
ALLMARAS, Raymond Richard, 1677. 
ALLYN, Charles Vance, 3309. 
ALMANDIL, A. Razak, 1697. 
ALONSO, William, 796. 

ALPERIN, Harvey Albert, 1979. 
ALPERN, Gerald David, 1993. 
ALPERT, Arnold, 65. 

AL-QAYSI, Hameed A., 3653. 
AL-SALIHY, Abdul Ridha Mohammed, 


2091. 


ALSMEYER, Richard Harvey, 1683. 
AL-SOHAILY, Ibrahim Aziz, 2849. 
ALTHOLZ, Josef Lewis, 601. 
ALTMAN, Jr., Landy Boyd, 3028. 
ALTON, Jr., Earl Robert, 3620. 


ALTSCHAEFFL, Adolph George, 1888. 


ALVORD, Ben Major, 1411. 
ALWIN, Virginia, 1133. 

AMLING, Harry James, 1012. 
AMMERMAN, Harry Lloyd, 1993. 
AMOS, Donald Edward, 652. 
AMOS, John Max, 2142. 

AMOS, William Earl, 3179. 
AMUNDSON, Clyde Howard, 166. 
ANANDAKRISHNAN, M., 3035. 
ANANTARAMAN, Venkatraman, 1784. 
ANDELMAN, Julian Barry, 1388. 
ANDELSON, Robert Vernon, 1641. 
ANDERSEN, Robert Neils, 1721. 
ANDERSEN, Stanley Peter, 841. 
ANDERSLAND, Orlando Baldwin, 145. 
ANDERSON, Allan W.., 2022. 
ANDERSON, Arthur James, 3754. 
ANDERSON, Carl Dicmann, 599. 
ANDERSON, Charles William, 660. 
ANDERSON, Dale Norman, 1134. 
ANDERSON, David Daniel, 1189. 
ANDERSON, Donald Keith, 1388. 
ANDERSON, Donald James, 2468. 
ANDERSON, Dorothy May. 


CSC XXII, 1. 


ANDERSON, George Robert, 3643. 
ANDERSON, Gerald Harry, 974. 
ANDERSON, James Elliott, 3144. 
ANDERSON, John Drummond, 2315. 
ANDERSON, John Paul, 1838. 
ANDERSON, John Richard, 2050. 
ANDERSON, Kenneth Wayne, 1199. 
ANDERSON, Leslie Paul, 1411. 
ANDERSON, Neil Albert, 721. 
ANDERSON, Owen Thomas, 648. 
ANDERSON, Richard Charles, 2647. 
ANDERSON, Richard Louis, 1603. 
ANDERSON, Robert Edward, 3000. 
ANDERSON, Russell Daniel, 2830. 
ANDERSON, Samuel Kingdon, 2254. 
ANDERSON, Silas Stuart, 120. 
ANDERSON, Vincent Wester, 1897. 
ANDERSON, Jr., William Dewey, 703. 


ANDERSON, Jr., William Henry, 2387. 


ANDREANO, Ralph Louis, 2524. 
ANDRESEN, Karl] Adolf, 3144. 
ANDRESEN, Marvin John, 1522. 
ANDRUS, Orrin Edgar, 566. 
ANGRIST, Shirley Sarah, 2395. 
ANGUS, Robert Chauncey, 78. 
ANSELL, George Stephen, 579. 
ANTONSEN, Donald H., 2886. 
ANTONSEN, Elmer Harold, 3774. 
APPEL, James Barry, 678. 
APPEL, John J., 859. 

APPELL, Raynor Norbert, 3226. 
AQUILA, Thomas Anthony, 2542. 
ARAKI, Huzihiro, 2335. 
ARAPURA, John Geeverghese, 2744. 
ARASE, Elizabeth Martha, 213. 
ARBENZ, Mary Hedwig, 3884. 
ARENBERG, David Lee, 669. 
ARGUE, Gary Ramsay, 298. 
ARKOWITZ, Martin Arthur, 1575 
ARMENT, Hollace Elbert, 638. 
ARMILLA, Jose, 3869. 
ARMISTEAD, Lewis Moore, 2190. 


ARMITAGE, Charles Harold, 579. 
ARMITAGE, Russell Charles, 2958. 
ARMSTRONG, Augustus K., 2672. 
ARMSTRONG, David Lee, 2919. 
ARMSTRONG, James Hal, 1898. 
ARMSTRONG, Joe Edwin, 1501. 
ARMSTRONG, Jr., Joseph Thexton, 
375. 
ARNETT, William Harold, 704. 
ARNOLD, Mary Elizabeth Carmichael, 
1610. 
ARNOLD, Roy Turner, 653. 
ARNS, Robert George, 357. 
ARNSTINE, Donald Glueck, 2620. 
AROMI, Jr., Eugene John, 2621. 
ARON, William Irwin, 1355. 
ARTUSY, Raymond Longino, 590. 
ARYA, Atam Parkash, 1976. 
ARZBAECHER, Robert Charles, 1151. 
ASCHHEIM, Emil, 2343. 
ASH, Lawrence Robert, 2408. 
ASHCRAFT, Allan Coleman, 1925. 
ASHCROFT, Samuel Clements, 2621. 
ASHFORD, Douglas E., 3145. 
ASHLEY, Jack Dillard, 2701. 
ASHLEY, Wayne Rollin, 1997. 
ASHRAF'I, Shahid Husain, 994. 
ASHTON, Francis Taber, 940. 
ASHWORTH, Ralph Page, 1721. 
ASKARI, Amir, 741. 
ASKEW, Raymond Fike, 1220. 
ASMYTE, Ieva, 2710. 
ASQUITH, Ronald Harold, 1994. 
ASUNCION, Nobleza Castro, 1286. 
ATAOV, Tiirkkaya, 362. 
ATCHERSON, Walter Thomas, 2736. 
ATCHISON, Robert Wayne, 3226. 
ATEN, James LeRoy, 3189. 
ATKINS, Robert Adville, 3001. 
ATTWELL, Arthur Albert, 543. 
ATWOOD, Donald Keith, 1773. 
ATWOOD, Mark S., 3586, 3682, 3877. 
AUBLE, John Logan, 3145. 
AUERBACH, Lawrence, 698. 
AUFFRAY, Jean-Paul, 2909. 
AUGENFELD, John Martin, 704. 
AUGENSTEIN, Stanley Martin, 1623. 
AUNE, Bruce Arthur, 210. 
AUSER, Cortland Pell, 2289. 
AUSTIN, Sam M., 653. 
AVERY, Harry Costas, 3070. 
AVIZIENIS, Algirdas Anthony, 1151. 
AWH, Yoon-Bock, 1802. 
AXELROD, Herbert Richard, 1199. 
AYCOCK, Roy Edwin, 1936. 
AYLWARD, Jr., Thomas James, 1660. 
AZIZ, Aziz Shallal, 491. 
AZMON, Emanuel, 1522. 
AZUMA, Hiroshi, 2584. 


B 


BAALI, Fuad, 2815. 

BABBITT, Jr., Albert E., 631. 
BABLADELIS, Georgia, 3160. 
BABROV, Harold J., 649. 

BACH, Sheldon, 3519. 

BACKMAN, Melvin Abraham, 193. 
BACKMAN, Ralph Vernon, 2543. 
BACKSTROM, Jr., Philip Nathanael, 


859. 


BACKUS, Thomas A., 3682. 
BACON, Jack, 146. 

BACON, Roy Myron, 802. 
BADER, Kenneth Leroy, 2843. 
BADR, Mohamed Ibrahim, 482. 
BAEPLER, Donald Henry, 272. 
BAER, Daniel Joseph, 3841. 
BAEUMER, Max Lorenz, 1189. 
BAGFORD, Jack, 492. 
BAGLEY, Ayers L., 3371. 
BAGLEY, Frank Davidson, 3260. 
BAHR, Howard Wilson, 1936. 
BAHOU, Victor Samuel, 2767. 
BAICH, Annette Sudman, 1735. 
BAILEY, Betty White, 1549.. 
BAILEY, Curtiss Merkel, 395. 
BAILEY, Don Clifford, 2290. 
BAILEY, Joe Allen, 2544. 
BAILEY, Kenneth Clinton, 923. 
BAINS, Kuldip Singh, 3217. 
BAIRD, Richard Edward, 2768. 
BAIRD, Stephen Sydney, 2452. 


BAIZER, Ashur, 194. 
BAKER, Charles Edward, 2500. 
BAKER, Dale Eugene, 1317. 
BAKER, Floyd Beatty, 1773. 
BAKER, Jr., George Lowell, 1087. 
BAKER, Irving Dumond, 558. 
BAKER, John Patton, 1008. 
BAKER, William King, 3611. 
BAKER, Jr., Willie Arthur, 2465. 
BALCHAN, Anthony Stephen, 3500. 
BALDAUF, Robert John, 2979. 
BALDO, Antonio Frank, 575. 
BALDWIN, Jr., James Warren, 3736. 
BALDWIN, John James, 3261. 
BALDWIN, Ruth Elizabeth, 3083. 
BALDWIN, Thomas Sanderson, 3171. 
BALDWIN, William Edward, 3698. 
BALL, Arthur Lewis, 2212. 
BALL, Arzell L., 2165. 
BALL, Jr., Bertrand Logan, 1559. 
BALL, Mahlon Marsh, 1162. 
BALL, Thomas Strand, 1998. 
BALLANTYNE, David John, 2843. 
BALLARD, William Wayne, 3747. 
BALLEW, Carmel William, 1429. 
BALLOU, Philip Edwin. CSC XXII, 6. 
BALZHISER, Richard Earl, 3720. 
BAMRICK, John Francis, 2050. 
BANDY, Olie Sherman, 2526. 
BANK, Shelton, 1755. 
BANKS, Marie, 1180. 
BARANY, George, 3073. 
BARATTA, Anthony Nicholas, 1866. 
BARBER, William DeArmond, 3073. 
BARBER, William Frederick, 3661. 
BARCLAY, Ralph Gordon, 3042. 
BARDWELL, Roger Willis, 1430. 
BARER, Bertram, 2036. 
BARGE, David Anderson, 1598. 
BARHAM, Jerry Nolley, 2188. 
BARIANA, Dilbagh S., 1072. 
BARKER, John Grove, 376. 
BARKER, Randolph, 2517. 
BARKER, Jr., Robert Edward, 358. 
BARKLEY, David Sanford, 817. 
BARLOW, Jr., George, 3598. 
BARLOW, Richard Eugene, 2727. 
BARNABAS, Alfred Prabhakar, 3543. 
BARNES, Bruce Herbert, 3467. 
BARNES, James Woodrow, 920. 
BARNES, Jean M., 2791. 
BARNES, John Maurice, 1321. 
BARNES, Richard Gordon, 3086. 
BARNES, Virginia Cooper, 1104. 
BARNES, William D., 2544. 
BARNETT, Claude Clair, 649. 
BARNETT, Clifford Robert, 3223. 
BARNETT, William Edgar, 3599. 
BARNHILL, Viron Leonard, 2284. 
BARNSTEIN, Charles Hansen, 1531. 
BARQUEST, Glenn Donald, 3384. 
BARR, Charles Richard, 3244. 
BARR, Harry Lionel, 734. 
BARR, Rita, 1015. 
BARR, Thomas Robert Bonner, 3589. 
BARRETT, Jr., Ralph Patrick, 3774. 
BARRINGER, Jr., Donald Frederic, 49. 
BARRIOS, Jr., Earl Philip, 436. 
BARROW, Jr., Lionel C., 1550. 
BARRY, Edward Gail, 3233. 
BARRY, Roger Donald, 2469. 
BARTHEL, James Robert, 1880. 
BARTLETT, Mabel Raynor, 1161. 
BARTON, Jr., Jesse Hamby, 2022. 
BARWICK, Janice Marie, 3698. 
BASCOM, M.D., John Upton, 1920. 
BASEHEART, S.C.N., Sister Mary 
Catharine, 646. 
BASH, James Havens, 2527. 
BASLER, David Daryl, 1812. 
BASS, Jon Dolf, 2887. 
BASSEL, Robert Harold, 3815. 
BASSHAM, Harrell Clark, 1839. 
BASSIRI, Torab, 1862. 
BASTA, Samuel Marko, 1457. 
BASTENDORF, William Leon, 3156. 
BATEMAN, Durward Franklin, 3584. 
BATES, John Frederick, 47. 
BATSHON, Badi’ Adeeb, 2077. 
BATTAILE, Julian, 442. 
BATTEN, James William, 1867. 
BATTH, Surat Singh, 995. 
BAUGHER, Hazel Louise, 1431. 





BAUM, Milton Robert, 803. 
BAUM, Thomas, 3812. 
BAUMBERGER, Theodore Shriver, 


2780. 


BAUMER, William Harry, 1591. 
BAUMGART, Norbert Karl, 544. 
BAUMGARTNER, Helmut Walter, 


3294. 


BAXTER, Francis Hill, 204. 
BAXTER, Jack Lawrence, 147. 
BAXTER, William Spiers, 1551. 
BAY, Ernest Clayton, 1715. 
BAYER, Raymond Philip, 3262. 
BAYLOR, Aly Asgar, 2352. 
BAYLOR, Ruth Markendorff, 2976. 
BAYROCK, Luboslaw Antin, 591. 
BEABER, James Duane, 2792. 
BEACHUM, Edward Parker, 2234. 
BEALS, Harold Oliver, 1342. 
BEAR, John LaRue, 2465. 
BEATY, Mary Davis, 1943. 
BECK, Harry Sterling, 2375. 
BECKER, Dorothy G., 697. 
BECKER, Ernest, 2431. 
BEDFORD, Richard Colbert, 1560. 
BEDNAR, Charles S., 660. 
BEEBE, Thomas Reed, 3262. 
BEEMAN, Harris Frank, 2166. 
BEERMANN, Kurt, 1170. 

BEERS; Thomas Wesley, 11. 
BEERY, Cleo C., 3344. 

BEESON, Nora Beate, 3447. 
BEGIN, John Joseph, 1684. 
BEISEL, Jr., William Harold, 2606. 
BEISER, Arthur, 214. 

BELDIN, Horace Otis, 1418. 
BELFI, Charles Allen, 2748. 
BELFORD, Geneva Grosz, 1200. 
BELFORT, Alan Michael, 1736. 
BELISLE, James Joseph, 1451. 
BELL, Charles Vester, 147. 
BELL, DerMont, 2157. 

BELL, Myrtle Lee, 2528. 

BELL, Stanley Edward, 2780. 
BELL, William McNeil, 2977. 
BELL, William Stewart, 2710. 
BELOTTI, Lorenzo Mario, 1415. 
BELTZ, Stephen E., 2009. 
BELTZER, Morton, 1389. 
BELZUNG, Laurie Dennis, 3667. 
BENDER, Paul Albert, 3131. 
BENEDICT, Chauncey Roy, 13. 
BENJAMIN, James Edwin, 1144. 
BENNETHUM, James Eugene, 576. 
BENNETT, Barbara Ann, 2781. 
BENNETT, Donald Charles, 838. 
BENNETT, Jacob, 872. 
BENNETT, James Richard, 3233. 
BENNETT, Paul Joseph, 3747. 
BENNETT, Robert Putnam, 2105. 
BENNETT, William Ernest, 3589. 
BENSEN, Jack Franklin, 2824. 
BENSON, Arthur J., 2958. 
BENTON, Carl Webber, 129. 
BENTON, Robert Sheeran, 422. 
BENSADOUN, André, 5. 
BENZING, Cynthia Ellen, 3677. 
BERECH, Jr., John, 442. 
BERENT, Eberhard Ferdinand, 3086. 
BERG, Thomas LeRoy, 86. 
BERG, Warren Glenn, 1794. 
BERG, William Albert, 1003. 
BERGEN, John Vanderveer, 2904. 
BERGER, Clemens Rainer Anton, 


2105. 


BERGER, Richard Anthony, 2580. 
BERGIN, Allen Eric, 3520. 
BERGMAN, Emmett Norlin, 222. 
BERGMAN, Lucy Mae Erickson, 3552. 
BERGMANN, Frithjof H., 3485. 
BERGSTEIN, Harry Benjamin, 1124. 
BERLIN, Alexandre, 2092. 

BERLIN, Sol, 2403. 

BERLYN, Graeme Pierce, 1689. 
BERNARD, Richard Lawson, 1028. 
BERNER, Bernard, 3179. 

BERNER, Robert Leslie, 1561. 


BERNSTEIN, Benjamin Bernard, 2316. 


BERRY, Frederick Hamer, 2429. 
BERRY, Gilbert William, 2959. 
BERRY, Guy Curtis, 3720. 
BERRY, Marvin Bryan, 1943. 
BERSOHN, Malcolm, 2888. 


AUTHOR INDEX VOLUME XXI 


BERTRAND, Joseph Ezel, 2063. 
BERUTTI, John Morris, 2683. 
BESCO, Robert Orin, 1994. 
BESHARAT, Jalal, 3171. 

BESSLER, Stuart Alan, 1201. 

BEST, Gary Lee, 3151. 

BEST, John Hardin, 2574. 
BETHARD, Eldon E. CSC XXII, 10. 
BETSCHER, John Joseph, 2242. 
BETTS, Raymond Frederick, 860. 
BEUMEL, Jr., Oscar Francis, 1370. 
BEVINGTON, Philip Raymond, 2335. 
BEYER, William Walter, 584. 
BHALLA, Chander Perkash, 1976. 
BHANNASIRI, Tim, 734. 
BHARADWAJ, Madan B., 3222. 
BHATNAGAR, Parmanand Swarup, 


1013. 


BHATTACHARYA, Nityananda, 591. 
BHURE, Nilkanth Dulichand, 405. 
BIALER, Irving, 2357. 

BICKART, Theodore Albert, 570. 
BICKEL, Robert John, 632. 
BICKERTON, Robert Keith, 2321. 


BICKFORD, Jr., Marion Eugene, 2673. 


BIDWELL, Leonard Nathan, 911. 
BIDWELL, Robert Leland, 1170. 
BIGGS, Millard Robert, 1961. 
BILLINGS, John Hilary, 3104. 
BILLINGS, Thomas Arthur, 2574. 
BILLMAN, Kenneth William, 937. 
BILS, Robert Frederick, 2444. 
BILYEU, Russell Gene, 2728. 
BINGHAM, Samuel Wayne, 2083. 
BIRBECK, Herbert Evans, 1840. 
BIRMINGHAM, Eugene, 2667. 
BISHCP, Bradley A., 306. 
BISHOP, Leslee J., 1134. 
BLACK, Jr., Clanton C., 2455. 
BLACK, Richard Dean, 3727. 
BLACK, Samuel Harold, 3590. 
BLACKINGTON, II, Frank Henry, 


3485. 


BLACKLEY, William David, 1755. 
BLACKMAN, James Horton, 91. 
BLACKMAN, Samuel W., 1371. 
BLACKMAN, Sheldon, 2362. 
BLACKMORE, Albert Victor, 1. 
BLACKWELL, William Leslie, 2254. 
BLADE-FONT, Arturo, 3624. 
BLAIR, Donald George Ralph, 3244. 
BLAKLEY, George Robert, 3105. 
BLANCHARD, Frank Nelson, 2245. 
BLANEY, Harvey Judson Smith, 686. 
BLANKEN, Robert Roald, 1038. 
BLASE, Melvin George, 483. 
BLATTLER, Alva Leon, 245. 
BLAUFARB, Herbert, 2793. 
BLAYLOCK, John Joseph, 1628. 
BLITMAN, Samuel, 489. 

BLITZ, Jr., Lemuel Franklin, 2352. 
BLOCK, Arthur Harvey, 2376. 
BLODGETT, Elliott Donald, 3699. 
BLOEDE, Louis William, 686. 
BLOMQUIST, Allen John, 1634. 
BLOMSTER, Wesley Verne, 3454. 
BLOOD, Kenneth Harry, 3521. 
BLOOM, Kenneth Lionel, 670. 
BLOOM, Robert, 1561. 
BLOOMFIELD, Richard Allen, 2455. 
BLOSS, Richard John, 1236. 

BLUE, Ila Jacuith, 342. 

BLUE, Michael Henry, 219. 
BLUESTEIN, Eugene, 1902. 

BLUM, Stuart Hollander, 3700. 
BLUMBERG, Stanley, 2781. 
BLUMENFELD, Olga O., 742. 
BLUMSTEIN, Alfred, 2218. 
BOARDMAN, Richard Stanton, 3417. 
BOBERG, Thomas Cox, 323. 
BOBGAN, Martin, 3355. 

BOBILIN, Robert Theodore, 3534. 
BOBONE, Renato, 1976. 

BOCK, Daniel Raymond, 1135. 
BOCK, Robert Leroy, 1236. 
BOCKSCH, Robert Donald, 1371. 
BODEN, Herbert, 752. 

BODINE, Robert Young, 3737. 
BODKIN, Robert, 2815. 

BOECK, George Albert, 3755. 
BOEKELHEIDE, Viola Ethel, 3111. 
BOENKER, Donald Edward, 2422. 
BOERRIGTER, Glenn Charles, 1431. 


BOESEL, Florence Fitzgerald, 2191. 
BOEZI, John Angelo, 3590. 
BOGDANOFF, Earl, 1279. 

BOGGS, Kenneth Beeks, 3294. 
BOHIDAR, Neeti Ranjan, 2440. 
BOHM, Bruce Arthur, 1058. 
BOKDE, Shrawan Vithalrao, 3579. 
BOLLING, Rexford Wells, 3683. 
BOLON, Donald Allen, 2888. 

BOLT, William John. CSC XXII, 15. 
BONA, Flair E., 2655. 

BOND, M.D., Marcus B., 2677. 
BOND, Patricia Jane, 121. 
BONGIORNO, Jr., Joseph John, 1501. 
BONNER, Myrtle Clara Studdard, 


2167. 


BONVECHIO, Louis Richard, 1534. 
BOONE, James Lightholder, 47. 
BOON, John Peter, 617. 

BOORD, Robert Lennis, 423. 
BOOTY, John Everitt, 1269. 
BOOZER, Howard Rai, 1829. 
BORCHARDT, Donald Arthur, 3553. 
BORDEWICK, Bertram Emil, 1016. 
BORELLI, George Louis, 3161. 
BORGARDT, Frank Gottfried, 2105. 
BORGERSON, John Morton, 492. 
BORN, Harold Joseph, 1979. 
BOROWITZ, Joseph Leo, 1215. 
BOSE, Prithwish Chandra, 13. 
BOSMAJIAN, Haig Aram, 3189. 
BOSTICK, Edgar E., 2501. 
BOSTOCK, Hewitt Hamilton, 3055. 
BOSTROM, Harvey Rader, 3344. 
BOSWELL, Fred C., 2427. 
BOSWELL, Grace Hadaway, 1937. 
BOSWORTH, Jr., Ben Gess, 2545. 
BOSWORTH, William Arthur, 1237. 
BOTSFORD, Helen Virginia, 2960. 
BOUCHARD, Louis Mead, 3068. 
BOUDREAU, Richard Philip, 3095. 
BOUGHTON, Charles Roy, 3190. 
BOVARD, Kenly Paul, 2423. 
BOWEN, James Ernest, 3345. 
BOWEN, John Metcalf, 2344. 
BOWER, James Beardsley, 1794. 
BOWERSOX, Donald John, 3299. 
BOWMAN, Mary Virginia, 3778. 
BOWMER, Richard Glenn, 1722. 
BOWSER, James Albert, 1803. 
BOWSHER Jr., Harry Fred, 2335. 
BOY, Angelo Victor, 2010. 
BOYCE, Richard Dudley, 2546. 
BOYD, Danny Wayne, 2622. 

BOYD, John Allen, 613. 

BOYER, Alvin Clifford, 2456. 
BOYER, Franklin Lee, 468. 
BOYNE, Harold Stephen, 355. 
BRABB, Earl Edward, 1162. 
BRACKEN, Charles, 2168. 
BRACKETT, Robert Giles, 1023. 
BRADEN, Gayle Anderson, 601. 
BRADEN, Patrick O’Connor, 3735. 
BRADFORD, Eugene, 2219. 
BRADLEY, Arthur Dickinson, 313. 
BRADLEY, Lillian Katie, 2528. 
BRADOW, Charles King, 3434. 
BRADY, F. Paul, 2336. 

BRAGG, Desmond Halcomb, 1432. 
BRAINARD, Alfred Paul, 2350. 
BRAMEL, Dana Hadley, 980. 
BRAMER, Henry Conrad, 478. 
BRAND, Ludwig, 442. 
BRANDHORST, Carl Theodore, 3891. 
BRANDON, Charles Morris, 2238. 
BRANDSTETTER, Wanda Ellen, 1294. 
BRANDT, Philip Williams, 423. 
BRANNAN, Eulie Ross, 507. 
BRANNON, Jr., James L., 2499. 
BRANSON, Dan Earle, 1888. 
BRANT, Robert Louis, 3778. 
BRANTLEY, Edward Jam::+. 3372. 
BRASCHLER, Curtis Hoove. 87. 
BRASHEAR, John Cripps, 2774. 
BRAUN, Dorothy Lillian, 1128. 
BRAUN, Ernst, 1562. 

BRAUN, Frank Raymond, 1813. 
BRAUN, George A., 743. 
BRAUNSTEIN, Myron Lee, 3860. 
BRAVERMAN, Maxwell Harold, 1295. 
BRAY, Ben George, 3386. 

BRAY, David Frederick, 5. 
BRAYMER, Hugh Douglas, 1736. 


BRECKINRIDGE, Jr., Charles Edward, 
1771. 
BREDT, James Havens, 1225. 
BREEN, Moira, 1039. 
BREEZE, Lawrence Edward, 3074. 
BREHMER, Morris Leroy, 273. 
BREIMYER, Harold Frederick, 483. 
BREITBEIL Il, Fred William, 2469. 
BREITHAUPT, Jack F., 545. 
BREMEN, Rudolph Serge, 619. 
BRENNAN, Gerald Lee, 453. 
BRESAN, III, Vincent Peter, 3386. 
BRESSANI, Ricardo, 291. 
BREWER, Alten Clair, 2213. 
BREWER, Durward, 2517. 
BREWER, Jerome, 1144. 
BRIANT, Peter Charles, 302. 
BRIAR, Joseph Scott, 3870. 
BRIDGMAN, Jon Marshall, 2684. 
BRIGGS, Richard Maurice, 752. 
BRIGGS, Thomas, 743. 
BRIM, Walter Warren, 769. 
BRINKLEY, Alan Burruss, 2323. 
BRITTAN, Margaret Regina, 3287. 
BRIZZOLARA, Jr., Alfred Anthony, 
457. 
BROADDUS, Charles David, 2470. 
BROCK, James Rush, 1485. 
BROCKMAN, Herman Eldon, 2440. 
BRODASKY, Thomas Francis, 3263. 
BRODE, Jr., George Lewis, 1058. 
BRODER. Simon, 1242. 
BRODY, Nathan, 3842. 
BROGHAMER, Edward Louis, 2661. 
BROM, Hubert Ben, 1642. 
BROOKHART, Charles Edward, 2737. 
BROOKS, Helen Elphinstone, 2701. 
BROOKS, Howard Joseph, 1716. 
BROOKS, John Donald, 1575. 
BROOKS, John Wesley Wood, 507. 
BROOKS, O. Praem., Robert McKay, 
694. 
BROOKS, Robert Franklin, 2839. 
BROOMFIELD, Clarence A., 34. 
BROSE, Raymond Edwin, 3373. 
BROSEMER, Ronald Webster, 1039. 
BROUSSALIAN, George Leon, 49. 
BROWN, Rev. Father Anthony M., 559. 
BROWN, Arthur Charles, 1611. 
BROWN, Brian Ellman, 3831. 
BROWN, Claude Harold, 2029. 
BROWN, Clifford William, 3120. 
BROWN, Donald James, 810. 
BROWN, Donald Norton, 1923. 
BROWN, Elmer Howard, 1642. 
BROWN, Fielding, 3129. 
BROWN, Francis Earl, 2106. 
BROWN, Frederick Allen, 1862. 
BROWN, George Jackson, 2607. 
BROWN, Helen Ione, 3310. 
BROWN, Howard Stevenson, 2864. 
BROWN, Jr., James Douglas, 1397. 
BROWN, James Melton, 1073. 
BROWN, John Hillman, 2203. 
BROWN, Leo Wayne, 3640. 
BROWN, Lloyd Robert, 1502. 
BROWN, Maurice Woodrow, 2238. 
BROWN, Robert Francis, 35. 
BROWN, Robert Glenn, 3815. 
BROWN, Robert Guy, 2029. 
BROWN, Robert Michal, 2168. 
BROWN, Robert Vernon, 1419. 
BROWN, Wayne Samuel, 834. 
BROWN, William Crawford, 3011. 
BROWN, William Crews, 3012. 
BROWN, William Paul, 1243. 
BROWN, William Rex, 508. 
BROWNAWELL, Darrell William, 
2106. 
BROWNE, Earl William, 3768. 
BROWNING, Jr., Horace Lawrence, 
2123. 
BROWNING, Robert Lynn, 3365. 
BROWNLEE, Jr., James Lawton, 
3608. 
BROWNSTEIN, Arthur Marvin, 2095. 
BROWNSTONE, Paul Lotan, 263. 
BRUBAKER, Leonard Arden, 1105. 
BRUCE, Charles Thomas, 614. 
BRUNHUMER, Anne Bertha, 3087. 
BRUNNER, Edward Fredrick, 1448. 
BRUNO, James Byron, 3112. 
BRUNSON, Billy Ray, 2684. 





BRUNTHAVER, Jr., Carroll Grant, 


2920. 


BRUSH, Brenda Margot, 3813. 
BRYAN, Robert Armistead, 2702. 
BRYAN, William Royal, 2936. 
BRYANT, Bill Bernice, 2547. 
BRYANT, Howard Carnes, 3822. 
BRYDEGAARD, Marguerite, 3012. 
BRZYSKI, Anthony Joseph, 3305. 
BUCHANAN, Hayle, 2445. 
BUCHER, Magnus Eugen, 3433. 
BUCHHOLZ, Marvin Meryle, 2831. 
BUCK, Annye Cannady, 2408. 
BUCK, Steven Merriman, 2036. 
BUCKBERG, Albert, 2135. 
BUCKHOLTZ, James Donnell, 2728. 
BUCKLIN, Louis Pierre, 1092. 
BUCKMAN, Mary Jane, 1018. 
BUDNER, Stanley, 693. 
BUEHNE, Sheema Sylvia Zeben, 1937. 
BUGHER, Wilmer Keith, 1814. 
BUGNOLO, Dimitri S., 571. 
BULMAN, Warren Eugene, 148. 
BULMER, Glenn Stuart, 3240. 
BUNCE, I, Donald Fairbairn 
MacDougal, 1703. 
BUNCE, George Edwin, 3245. 
BUNDY, Mary Lee, 2725. 
BUNGE, Mary Bartlett, 705. 
BUNN, Joe Millard, 1881. 
BUNTIN, Arthur Roy, 3757. 
BUOL, Stanley Walter, 389. 
BUONAGURO, Paul Vincent, 1840. 
BURBANK, Rex James, 2291. 
BURCH, Richard Brown, 307. 
BURDICK, William Lester, 2929. 
BURFORD, Arthur Edgar, 2245. 
BURGER, Elizabeth, 2204. 
BURGESS, Joel Hewitt, 509. 
BURGESS, Margaret Elaine, 2823. 
BURGESS, Thomas Edward, 1750. 
BURGWIN, Richard James, 2404. 
BURIC, John, 2423. 
BURKE, Lea Anderson, 1458. 
BURKHART, Richard Delmar, 2909. 
BURLESON, George Robert, 2754. 
BURLEY, J. William Atkinson, 737. 
BURLINGHAM, George Kenneth, 30. 
BURNS, Alfred Joseph, 1088. 
BURNS, Mary Ann Theresa, 880. 
BURNS, Richard Dean, 2685. 
BURNSTEIN, Eugene, 371. 
BURTON, Paul Ray, 2831. 
BURZLAFF, Donald F., 1722. 
BUSCH, Stephen Ellis, 3806. 
BUSCHE, Louis Roy, 34. 
BUSH, Clara Norean, 990. 
BUSH, Glenn Wilson, 1900. 
BUSHNELL, William Rodgers, 437. 
BUSTAD, Leo Kenneth, 1611. 
BUTLER, James Charles, 178. 
BUTLER, James Keith, 3892. 
BUTLER, Sidney Roy, 141. 
BUTTE, Jr., Walter A., 1372. 
BUTTER, Irene Hasenberg, 489. 
BUTTERS, Avery John, 3431. 
BUTTERWORTH, Bernard Bert, 1668. 
BUTZ, Otto William, 3146. 
BUXTON, Robert Edward, 552. 
BUZASH, Gabriel Andrew, 1814. 
BUZBY, Bruce Richard, 632. 
BYRNE, J. Gerald, 1158. 
BYRON, Joseph Winston, 352. 


Cc 


CABELL, Mary Katherine Huggin, 


2306. 


CADY, Jr., Foster Bernard, 1040. 
CAIN, Arthur Homer, 693. 

CAIN, Dennis Francis, 744. 
CAIN, Marvin Russell, 2685. 
CAIRNS, Frederick Gordon. 


CSC XXII, 19. 


CAISTER, Louis Edwin, 2169. 
CALAHAN, Donald Albert, 2655. 
CALDWELL, Jr., Archie Lee, 1668. 
CALDWELL, Donald Frost, 2793. 
CALDWELL, Hugh Harris, 1216. 
CALDWELL, Kathryn Anne, 35. 
CALDWELL, Larry Derl, 996. 
CALDWELL, Robert Grant, 1074. 
CALHOUN, Calfrey C., 3013. 


AUTHOR INDEX VOLUME XxXI 


CALL, David Lincoln, 3657. 
CALLAHAN, Arthur Bernard, 1029. 
CALLAHAN, H. North, 28. 
CALLAHAN, John Joseph, 3624. 
CALVERT, Deane Nesbitt, 2321. 
CAMERON, Donald John, 3190. 
CAMERON, Helen Arnold, 1095. 
CAMPBELL, Alice del Campillo, 3612. 
CAMPBELL, B. J., 2794. 
CAMPBELL, Colin Chandler, 888. 
CAMPBELL, David Phillip, 3156. 
CAMPBELL, John Roy, 2424. 
CAMPBELL, Julius Griffin, 3447. 
CAMPBELL, Richard F., 2821. 
CAMPBELL, Richard John, 3539. 
CAMPBELL, Robert Lee, 1831. 
CAMPBELL, Vincent Neal, 3516. 
CAMPBELL, Walter Eugene, 2170. 
CAMPBELL, William Jackson, 2096. 
CAMPION, Donald Richard, 1279. 
CAMPNEY, Jr., Harry Ketchum, 3695. 
CANFIELD, George Robert, 2622. 
CANLAS, Dominador Calalang, 216. 
CANOY, S.S.N.D., Sister Mary Zeno, 
3373. 
CANSEVER, Gokce, 954. 
CANTERA, Angelo, 2284. 
CANTRELL, Clyde Hull, 1573. 
CANTRELL, Joseph Sires, 3277. 
CANTWELL, George Eugene, 3199. 
CANVIN, David Thomas, 1338. 
CANZLER, David George, 3768. 
CAPITAN, William Harry, 924. 
CAPPEL, Charles Henry, 1231. 
CAPPS, Lelon Roger, 819. 
CARGILL, Burton F. J., 2645. 
CARINI, Francis Frederick, 1774. 
CARLIN, Richard Lewis, 2465. 
CARLINE, Donald Eugene, 2623. 
CARLIP, Alfred Benjamin, 478. 
CARLOYE, Jack Cloyd, 2745. 
CARLSON, Jr., Albert DeWayne, 1669. 
CARLSON, Charles M., 1075. 
CARLSON, Dale Arvid, 569. 
CARLSON, Frederic Roy, 2529. 
CARLSON, Herbert Neil, 2748. 
CARLSON, Keith Douglas, 1075. 
CARLSON, Richard David, 3625. 
CARLSON, Richard Merrill, 837. 
CARLSTON, Richard Charles, 2466. 
CARMICHAEL, William D., 3653. 
CARPENTER, Earl Thomas, 1400. 
CARPENTER, George Robert, 1656. 
CARPENTER, William Graham, 458. 
CARR, Charles Rickards, 3307. 
CARR, Daniel Oscar, 2456. 
CARRAN, Archie B., 2794. 
CARRERA, Richard Nestor, 1998. 
CARRIER, Esther Jane, 346. 
CARRIER, Ronald Edwin, 2513. 
CARROL, Edward James, 2432. 
CARROLL, Charles Michael, 2316. 
CARROLL, Jr., Edward Elmer, 1220. 
CARROLL, Francis William, 200. 
CARROLL, Lloyd Gilbert, 1815. 
CARROLL, Robert Lloyd, 3543. 


CARTAGENA COLON, Demetrio, 2962. 


CARTER, David LaVere, 2855. 
CARTER, Jack Lee, 1342. 

CARTER, James Clyde, 3620. 
CARTER, Melvin W., 2665. 
CARTER, Owen Graham, 1691. 
CARTER Jr., William Gueston, 3199. 
CARTERETTE, Teresa Sosa, 678. 
CARVER, III, William Franklin, 263. 
CASEY, Warren Vale, 3409. 

CASEY, William Sherman, 349. 
CASHEN, Valjean Murry. 


CSC XXII, 24. 


CASPAR, Myron Leonard, 3263. 
CASPER, Karl Joseph, 933. 
CASSELS, Alan, 3434. 

CASTILLO, Leopoldo Sanchez, 3214. 
CATANA, Jr., Anthony Joseph, 437. 
CATER, Earle David, 1076. 
CATER, Frank Sydney, 1576. 
CATMULL, Joseph Fielding, 881. 
CATLIN, Avery, 1218. 

CATTO, Vincent P., 458. 

CAUL, Denio Andrew, 1. 
CAVALCHINI, Mariella, 3448. 
CAVANAUGH, James R., 469. 
CAWLEY, Edward Thomas, 1342. 


CAY, Donald Frederick, 2608. 
CELARIER, James LeRoy, 924. 
CEROVSKI, John Stephen, 2272. 
CERVANTES ROMO, Javier, 3221. 
CESKA, Miroslav, 2097. 
CHAIYAVECH, Pramote, 1485. 
CHAKRAVARTI, Bimala Pada, 1697. 


CHAKRAVARTI, Subodh Chandra, 753. 


CHAKRAVERTY, Nani, 1486. 
CHALENDER, Ralph Evan, 1129. 
CHALQUEST, Richard Ross, 3591. 


CHAMBERLAND, Bertrand Leo, 1051. 


CHAMBERLIN, Leslie Joseph, 102. 
CHAMBERS, William Landefeld, 50. 
CHAMPAGNE, Roger James, 1537. 
CHAMPION, John Elmer, 302. 
CHANDLER, Alice Kogan, 1938. 
CHANELES, Sol, 2395. 

CHANEY, Alan Snively, 754. 
CHANG, David Wen-Wei, 3509. 
CHANG, Huan- Yang, 567. 

CHANG, Lillie En-Hsi, 1307. 
CHANG, Mary Cecile (Yung- Ying), 


2889. 


CHANG, Seihun, 2501. 

CHANG, Shu Ting, 406. 

CHANG, Tsueng-Hsing, 1339. 
CHANGSRI, Winit, 1698. 

CHAO, Mou Shu, 3644. 

CHAO, Tsun-Tien, 406. 

CHAPLIN, Jack William, 3355. 
CHAPMAN, Jr., Alan Theodore, 141. 
CHAPMAN, Jean Paulsen, 1635. 


CHAPPELL IU, Sterling Frank, 3625. 


CHARI, Nallan Chakravartula 
Satyanarayana, 2220. 

CHARIGNON, Michael Jean, 2229. 

CHARLIER, Patricia Simonet, 1130. 

CHARNEY, Leon, 304. 

CHASON, Mercer Lamar, 2419. 


CHASTAIN, Marian B. Faulkner, 2668. 


CHATHAM, James Ray, 2285. 
CHATTERJEE, Bishwa Bandhu, 1259. 
CHATTERJI, Srishti Dhar, 1201. 
CHAUDHRY, Ali Mohammad, 2920. 
CHAYANIYAYODHIN, Seela, 2624. 
CHEEMA, Amrik Singh, 3188. 
CHEN, Che-Jen, 930. 

CHEN, Cheng-Yin, 2501. 

CHEN, Robert Long Wen, 2749. 
CHEN, Sinclair Nai-Chun, 148. 
CHEN, Yu Min, 1355. 

CHEN, Yung-Ping, 1412. 

CHENG, Herbert Su Yuen, 3735. 
CHENG, Kwo Chang, 834. 

CHEW, Margaret Sarah, 1904. 
CHE ZEM, Curtis Gordon, 654. 
CHIANG, Chao-Wang, 576. 
CHIANG, Ching, 426. 

CHICK, Edson Marland, 3176. 
CHICKS, Charles Hampton, 1954. 
CHICUREL, Ricardo, 2233. 
CHIHARA, Charles Seiyo, 1591. 
CHILDERS, Milton Orville, 3417. 
CHILDRESS, Marianne Miller, 3120. 
CHILL, Emanuel Stanley, 1925. 
CHING, Garland Edward, 1891. 
CHIPMAN, Jr., Wilmon Blackmar, 


3626. 


CHISUM, Gloria Twine, 966. 
CHITTICK, Donald Ernest, 469. 
CHIU, Jen, 3608. 

CHIU, John Shih-yao, 3673. 
CHIVIAN, Jay Simon, 655. 


CHMIELEWICZ, Zdzislaw Felix, 1771. 


CHOFFY, Sylvester Clark, 663. 
CHOI, Sung Pyo, 2575. 

CHON, Wan Yong, 2236. 

CHOO, Tong-He, 1246. 
CHOPOORIAN, John Andrew, 3621. 
CHOROST, Sherwood Bruce, 2782. 
CHOU, Frank Hua-Tsin, 2158. 
CHRISMER, John McSween, 1433. 
CHRISTENSEN, Harvey DeVon, 2662. 
CHRISTENSEN, Joe J., 493. 
CHRISTENSEN, Kent Ronald, 3860. 
CHRISTENSEN, Norman Ferdinand, 


195. 


CHRISTENSEN, Peter Louis Kai, 


3807. 


CHRISTIANSEN, C. Arthur, 1343. 
CHRISTOFFEL, Frederick William, 


3001. 


CHRISTOPHE, Cleveland Aldridge, 
1401. 
CHU, Ta-Shing, 2225. 
CHUN, Kee Won, 1220. 
CHURCH, Wayne Cleveland, 509. 
CHURCHILL, Donald, 2502. 
CHURCHILL, Donald Walter 
CSC XXII, 31. 
CHURCHILL, James Spencer, 1217. 
CHURCHILL, Ruth Dietz, 1841. 
CICALA, George A., 2376. 
CIEUTAT, Linda Dukate Gorenflo 
Gibbons, 2363. 
CIEUTAT, Victor Joseph, 2376. 
CINADR, Bernard Frank, 2124. 
CISZEK, Raymond Arthur, 1831. 
CIULA, Richard Paul, 50. 
CLAGUE, William Donald, 1106. 
CLARK, Albert Hatcher, 3667. 
CLARK, Alexander Logie, 2821. 
CLARK, Allen Keith, 2470. 
CLARK, Charles Marvin, 811. 
CLARK, Frank Scott, 51. 
CLARK, George Charles, 324. 
CLARK, Harry Edwin, 1419. 
CLARK, John Pradbee, 2396. 
CLARK, Margaret Louise Walton, 
2962. 
CLARK, Robert David, 1310. 
CLARK, William Henry, 930. 
CLARK, William J., 1339. 
CLARK, William Keith, 2037. 
CLARKE, Florence June, 3677. 
CLARKE, George Alton, 1775. 
CLARKE, Jacquelyne Mary Johnson, 
2402, 
CLARKE, Jr., John Frederick Gates, 
1351. 
CLARKE, William Edward, 122. 
CLARKIN, Philip Arthur, 2234. 
CLAUSMAN, Raymond Joseph, 3521. 
CLAY, Robert Blaine, 930. 
CLAYBAUGH, Amos Lincoln. 
CSC XXII, 36. 
CLAYTON, Glen Talmadge, 2759. 
CLAYTON, Keith Neil, 3162. 
CLEASBY, John LeRoy, 2665. 
CLEAVER, Frank Lee, 2307. 
CLEBSCH, Edward Ernst Cooper, 
2865. 
CLEM, Alan Leland, 1238. 
CLEMENT, William H., 2470. 
CLEMES, Stanley Ronald, 3522. 
CLENDINNING, William Roy, 3740. 
CLIBURN, Joseph William, 3561. 
CLIFFORD, John Charles, 1901. 
CLIFTON, James A., 2072. 
CLIMENHAGA, John Leroy, 286. 
CLINE, Robert Arthur, 14. 
CLIVER, Dean Otis, 6. 
CLOSE, Russell Ian, 1232. 
CLOSSON, William Deane, 1372. 
CLOTHIER, Galen Edward, 3200. 
CLOWARD, McRay, 510. 
CLOWES, Richard Miller, 307. 
CLUTTER, Mary Elizabeth, 2084. 
COAKLEY, Thomas Malcolm, 1171. 
COANDA, Richard Joseph, 1562. 
COBB, Donald K., 2171. 
COBB, Jr., Grover Cleveland, 1221. 
COBURN, Kenneth Rae, 223. 
COFFEY, Warren James, 615. 
COHEN, Donald Allen, 2340. 
COHEN, Edwin, 2930. 
COHEN, Irwin H., 3522. 
COHEN, Jacques, 2654. 
COHEN, Leon, 3374. 
COHEN, Louis, 1136. 
COHN, Ruby Haykin, 2711. 
COKER, Cecil Harold, 3396. 
COLACICCO, Giuseppe, 443. 
COLBERT, John, 3172. 
COLBY, Jr., Lewis James, 1035. 
COLBY, II, Thomas E., 3455. 
COLE, Jr., John Elton, 51. 
COLE, Richard Herman, 1691. 
COLEGROVE, Jr., Forrest Donald, 
355. 
COLEMAN, Alan Brouse, 2521. 
COLEMAN, Dorothea Aileen, 2205. 
COLEMAN, Samuel Henry, 1201. 
COLEMAN, Jr., Thomas William, 
2191. 





COLES, Merivan Robinson, 2712. 
COLLETTE, Bruce Baden, 2051. 
COLLINS, Dan Stead, 1947. 
COLLINS, James Joseph, 3319. 
COLLINS, Jr., Joseph Charles, 2890. 
COLLINS, O’Neil Ray, 3603. 
COLLINS, Richard Sidney, 3903. 
COLLINS, Jr., Robert J., 592. 
COLLINS II, Walter Stowe, 2317. 
COLLINGSWORTH, B. Jack, 3320. 
COLMENARES, Carlos A., 769. 
COLQUHOUN, Donald John, 1523. 
COLSON, Elsie Curl, 1863. 
COLTHARP, George Bernard, 12. 
COLWELL, Joseph Fredrick, 1603. 
COMERFORD, Jr., John Richard, 


3129. 


COMITINI, Salvatore, 2135. 
COMPARIN, Robert Anton, 157. 
CONANT, Eaton Hall, 479. 
CONANT, Francis Paine, 1705. 
CONANT, Richard Davis, 967. 
CONDIT, Elroy John. CSC XXII, 40. 
CONDIT, Ralph Howell, 2124. 
CONDON, Mary Dorothea, 2538. 
CONHAIM, Louis Edward, 856. 
CONKIN, James Elvin, 2673. 
CONKLE, William Howard, 2143. 
CONLEY, Michael Charles, 2255. 
CONLON, John Thomas, 3288. 
CONNELLY, Jr., Owen Sergeson, 


1539. 


CONNER, George, 602. 

CONNER, James Elwood, 95. 
CONNERY, Maurice F., 3544. 
CONNOR, Ralph Gordon, 3871. 
CONNOR, Robert Joseph, 565. 
CONRAD, Helen Jean, 744. 
CONRAD, Joseph Lawrence, 3779. 
CONRAD, Malcolm Alvin, 349. 
CONSIGLI, Richard A., 2433. 
CONSTANTIN, Milton James, 407. 
CONTRERAS, Matilda, 2703. 
COOK, Arthur J. D., 2519. 

COOK, John Webber, 2324. 
COOKE, James Louis, 2656. 
COON, Robert G., 3599. 

COOPER, Emerson A., 3264. 
COOPER, Keith Wendell, 673. 


COOPER, Nancy Margaret Mays, 3449. 


COOPER, Sherwin Harry, 330. 
COOVERT, Richard Elmo, 1604. 
CORAH, Norman L., 1624. 
CORBITT, Gordon Page, 317. 
CORCORAN, Gertrude Beatty, 2603. 
CORD, William Owen, 3456. 
CORDES, Arthur Wallace, 1051. 
CORDES, William Charles, 1343. 
COREN, Richard L., 1604. 
CORGAN, Joe Nelson, 2428. 
CORMAN, Blaine Gordon, 52. 
CORMAN, Emmett Gary, 3822. 
CORMIER, Ramona Theresa, 2324. 
CORNELIUS, Grant Leland, 3658. 
CORNELL, Richard Henry, 68. 
CORNOG, Geoffrey Yates, 951. 
CORREIA, Frank Benevides, 3105. 
CORT, Jr., Henry Russell, 2011. 
CORWIN, Ronald Gary, 1280. 
COSS, Joe Glenn, 511. 

COSS, Richard H., 494. 

COSTA, Albert Bernard, 1350. 
COSTAIN, John Kendall, 2674. 
COSTE, Joseph A., 3387. 
COSTLEY, Charles Gladstone, 1202. 
COSTNER, Herbert Lee, 2816. 
COSTON, Herbert Hull, 619. 
COTE, Theodore John, 1842. 
COTRELL, Calvin James, 803. 


COTTINGHAM, William Brooks, 1894. 
COTTON, Irene Anne Mydlinski, 2457. 


COULTER, Jesse Leon, 2213. 
COUPE, John Donald, 1799. 
COURSEN, Bradner Wood, 36. 
COWAN, Alton Walter, 1106. 
COWAN, William George, 1945. 
COWDEN, James Elias, 1629. 
COWLES, Ben Thomson, 1643. 
COX, Beverley Lenore, 376. 
COX, David Jackson, 745. 
COX, Edwin Burk, 793. 

COX, Evelyn May, 1737. 

COX, George Wyatt, 1295. 


AUTHOR INDEX VOLUME XXI 


COX, Mary Elizabeth, 2272. 
COYLE, James John, 3780. 
CRABBS, Richard Frank, 2774. 
CRADDICK, Ray Albert, 2795. 
CRADDOCK, John Richard, 1469. 
CRADDOCK, Walter Randall, 2686. 
CRAFT, George Arthur, 2308. 
CRAFTS, William Bowen, 1842. 
CRAIG, Jeweus, 1322. 
CRAIG, Jr., Roy Rochester, 2663. 
CRAIN, William Willis, 3157. 
CRAMER, Richard Seldon, 3075. 
CRANDALL, Catherine Ann Berka, 
1670. 
CRANDALL, Lars G. CSC XXII, 43. 
CRANE, Anatole, 426. 
CRANE, Billy Gene, 1617. 
CRANE, Frederick Baron, 1962. 
CRANE, Jr., Langdon Teachout, 656. 
CRANE, Ronald Clinton, 593. 
CRAVEN, Wayne D., 1130. 
CRAWFORD, Ferris Nathan, 3321. 
CRAWFORD, George William, 214. 
CRAWFORD, Harold Wakeling, 1420. 
CRAWFORD, John Chapman, 339. 
CRAWFORD, Marilyn, 2581. 
CRAWFORD, Robert Field, 1677. 
CREAGER, Charles Bicknell, 933. 
CREECH, Roy Glynn, 1692. 
CREEK, Robert Omer, 3561. 
CREMER, Natalie Elizabeth, 25. 
CRESCI, Robert J., 1484. 
CRIBBINS, James Martin, 2409. 
CRIM, Kenneth Jacob, 103. 


_CRIST, Robert LaFollette, 1843. 


CRISTAL, Edward Gary, 3396. 
CRISTIANI, Vincent Anthony, 3375. 
CRITTENDEN, Ray Ryland, 219. 
CROCKER, Jack W., 2529. 
CROCKETT, Jr., Frank McClung, 
3112. 
CROCKETT, Jr., Harry Jennings, 
3871. 
CROMER, Alan Herbert, 220. 
CRONK, John Graham, 2547. 
CROOK, Evan Haney, 770. 
CROSBY, Herbert Arnhold, 2226. 
CROSS, David Ralston, 2503. 
CROSSLEY, Robert Nelson, 2255. 
CROSSWHITE, William Mack, 1089. 
CROVITZ, Herbert Floyd, 2377. 
CROW, Terry Tom, 654. 
CROWELL, Kenneth Leland, 3892. 
CROWLEY, William Bruce, 494. 
CRUM, Lawrence Lee, 3668. 
CRUMB, Jr., George Henry, 350. 
CRUTCHER, Harold Lee, 217. 
CRUTCHFIELD, Jr., Charlie Andrews, 
751. 
CUMMINGS, James Frank, 1864. 
CUMMINGS, Jon Clark, 168. 
CUMMINGS, Laurence Anthony David, 
3087. 
CUMMINS, Ernie Lee, 495. 
CUMMISKEY, Cletus Joseph, 812. 
CUNNINGHAM, Jr., Floyd Mitchell, 
2646. 
CUNNINGHAM, George Woody, 3047. 
CUNNINGHAM, Roy Thomas, 3385. 
CURRAN, Ann Marie, 2584. 
CURRAN, Donald Robert, 649. 
CURRIE, Harold William, 2256. 
CURRY, Robert Bruce, 1484. 
CURRY, II, William Hirst, 3055. 
CURTIN, Thomas James, 273. 
CURTIN, Thomas Patrick, 1098. 
CURTIS, O.S.B., Father Dunstan 
Ernest Frederick, 2608. 
CURTIS, Warren Scott, 2038. 
CUSANO, Carmen M., 1059. 
CUTLER, Herschel, 2520. 
CUTLER, Verne Clifton, 1511. 
CUTLIFF, Lucy Reed, 2585. 
CUTTER, Louis Ammi, 3029. 
CZAMANSKE, Gerald Kent, 3418. 


D 


DADE, Everett C., 2308. 
DAHL, Gerd Helmut, 1751. 
DAHL, Per Fridtjof, 1977. 
DAHLEN, Roger Wayne, 1612. 


DAIGLE, S.N.J.M., Sister Marie Anne 
Cecile, 3477. 

DAIL, Howard Meredith, 1307. 

DALE, Edwin, 2052. 

DALES, Jr., George Franklin, 856. 


DALLMAYR, Winfried Reinhard, 2347. 


DALTON, George Ronald, 2236. 
DALY, Jr., Howell Vann, 2832. 
DAMSKY, Leon Joseph, 3227. 
DANIEL, Jack Leland, 441. 
DANIEL, James Harris, 2604. 
DANIELS, M.D., Roswell George, 


1165. 


DANIELSON, John David, 342. 
DANTIN, Elvin Joseph, 3036. 
DAOUST, Raymond George, 174. 
DARLING, Richard Lewis, 2302. 
DARNTON, Donald Charles, 3288. 
DARRIN, Garney Lewis, 95. 
DARST, Richard Brian, 2729. 
DART, Gerald Ellwood, 511. 
DASINGER, Bruce Lamar, 1331. 
DAVAN, Jr., Clarence Floyd, 78. 
DAVENPORT, Donald Gene, 2011. 
DAVENPORT, Guy Rodman, 443. 


DAVENPORT, Jr., Leslie Bryan, 2052. 


DAVENPORT, Jr., Richard Kelly, 


2796. 


DAVENPORT, Robert Charles, 2522. 
DAVID, Martin Heidenhain, 303. 
DAVIDE, Jorge Gelbolingo, 1003. 
DAVIDOW, Mae E., 1475. 
DAVIDSON, Sr., John Angus, 2441. 
DAVIDSON, Maria, 3548. 
DAVIDSON, Otto Conrad, 159. 
DAVIES, Howard Arthur, 2648. 
DAVIES, John Alan, 2760. 
DAVIES, Margaret Mary, 3839. 
DAVIS, Arthur Varnado, 6. 
DAVIS, Bertran Earl, 3807. 
DAVIS, Carl Forest, 1502. 

DAVIS, Earl James, 2220. 

DAVIS, Harry Glenwood, 3562. 
DAVIS, Irvine Elwin, 1706. 

DAVIS, James Howell, 169. 
DAVIS, John Tait, 1904. 

DAVIS, Judith Blake, 3882. 

DAVIS, Kenneth Samuel, 3467. 
DAVIS, Lawrence Arnette, 512. 
DAVIS, Leodis, 1737. 

DAVIS, Leona Leatrice, 3877. 
DAVIS, Lynn Herman, 2921. 
DAVIS, N. F., 2513. 

DAVIS, Otto Anderson, 1085. 
DAVIS, William Eben, 513. 
DAVISSON, Melvin Thomas, 3036. 
DAWE, Donald Gilbert, 2023. 
DAWSON Jr., Horace Greeley, 3766. 
DAWSON, William W., 3860. 

DAY, Richard Cortez, 2703. 
DAYTON, Jr., Edward Walker, 1311. 
DEACON, James Everett, 2832. 
DEAN, Jr., Lura Cecil, 633. 
DEAN, Talmage Whitman, 1583. 
DEANS, Harry A., 3029. 

DEASON, Temd Robert, 2446. 
DEASY, John Peter, 1868. 
DEATON, Edmund Ike, 2729. 


DE BALBIAN VERSTER, Floris, 2873. 


DE BEDTS, Ralph Fortes, 2687. 
DEBRUNNER, Ralph Edward, 2471. 
DeCOSTER, Don Theodore, 3661. 
DECOURSEY, Jr., George Earl, 3200. 
DEERY, Robert Francis, 1598. 
DEESE, Dawson Charles, 2873. 
DEFOE, Donald Malcolm, 3321. 

DE FRIES, John Clarence, 3600. 

DE HAAN, Henry John, 679. 

DEISZ, Marvin Arthur, 3278. 
DEJNOZKA, Edward Ladislav, 2963. 
DEKLAU, Bernhard, 1883. 

DeLAP, James Harve, 2092. 
DELATTRE, Geneviéve, 888. 
DeLAURA, David Joseph, 3088. 

DE LEEUW, Margaret Leonore, 872. 
DELFELD, Francis R., 1152. 
DELFIN, Eliseo Dais, 274. 
DELGADO, Jaime N., 2905. 

DELL, George William, 264. 

DELL, Robert Merritt, 1287. 
DELLA-DORA, Delmo, 96. 
DELORA, Jack R., 256. 

DeMANN, Michael Marcus, 2980. 


DEMAR, Richard Francis, 3799. 
DEMER, Louis Joseph, 838. 
DEMO, Jr., Joseph John, 2503. 
DEMPSEY, Laurence Francis, 1364. 
DEMPSEY, Walter Bernard, 2097. 
DEMPSKI, Robert Edward, 3067. 
DENMEAD, Owen Thomas, 3580. 
DENNERY, Philippe, 931. 
DENNING, Jr., George Smith, 1731. 
DENNIS, Everett James, 3209. 
DENNIS, William Devereux, 883. 
DENNISON, John Manley, 593. 
DeNOYELLES, Lester Charles, 104. 
DENSMORE, Barbara Edith, 182. 
DENTON, Jr., Alfred Maxey, 2816. 
DENUM, Donald David, 2725. 
DE PROSPO, Chris Joseph, 2158. 
DERKS, Peter Lynn, 967. 
DERR, Emerson Lee, 1926. 
D’ERRICO, Michael J., 52. 
DERRIG, S.J., Reverend James 
Raymond, 3504. 
DERSTINE, Virginia, 3780. 
DERY, Donald William, 2409. 
DESHMUKH, Anandrao Pandurang, 
138. 
DESMOND, Thomas Joseph, 1099. 
DESPRES, Leo Arthur, 2072. 
DETWILER, Thomas Crump, 2874. 
D’EUSTACHIO, Anthony J., 728. 
DEUTRICH, Mabel Evelyn, 667. 
DEUTSCH, Eliot Sandler, 210. 
DEUTSCH, Stanley, 771. 
DEVLIN, Joseph Paul, 2124. 
DeVOE, James Rollo, 289. 
DEVRIES, Herbert Alton, 3351. 
DE VRIES, Walter Dale, 3504. 
DE WAAL MALEFIJT, Anna Maria, 
3224. 
DEWART, Jr., William H., 2273. 
DeWOLFE, Alan Steyaart, 2783. 
DeWOLFE, Ruthanne Katharine 
Sobota, 3162. 
DEWSNAP, Terence Francis, 3456. 
DHARMARAJ AN, Sangiahnadar, 3045. 
DIAL, Norman Arnold, 1296. 
DIAZ, Manuel Orlando, 787. 
DIBENEDETTO, Anthony Thomas, 567. 
DiCENZO, Robert Joseph, 2122. 
DICKIE, John Peter, 1373. 
DICKMAN, John Theodore, 745. 
DICKMAN, Kern William, 546. 
DICKMAN, Michael, 2976. 
DIDSBURY, Jr., Howard Francis, 599. 
DIEHL, John Edwin, 1738. 
DIEM, Kenneth L., 1690. 
DIEM, Philip Cameron, 2390. 
DIENHART, Charlotte Marie, 3222. 
DIETRICH, Bruce Franklin, 1731. 
DIETZ, John William, 1486. 
DIETZ, Robert Eldon, 1076. 
DI LIDDO, Bart A., 2648. 
DILL, Russell Eugene, 3137. 
DILLEY, David Ross, 1356. 
DILLON, Lowelf Ivan, 586. 
DIMMICK, John Frederick, 3137. 
DiNARDO, Vincent James, 1816. 
DINCE, Jr., Robert Reuben, 1800. 
DINIUS, Robert H., 2102. 
DINKEL, Donald Harper, 14. 
DINOFF, Michael, 2011. 
DI PIETRO, Robert Joseph, 1945. 
D’ISA, Frank A., 577. 
DIXON, Carl Franklin, 2410. 
DIXON, Fred, 1240. 
DIXON, William Douglas, 1073. 
DJORDJEVIC, Bozidar, 1029. 
DOANE, Ted H., 390. 
DOBLER, Donald William, 2930. 
DOBRIAN, Walter Anton, 1563. 
DOBROGOSZ, Walter Jerome, 1708. 
DOBYNS, Henry Farmer, 3224. 
DOCTER, Robert Lloyd, 1458. 
DODD, John Maxwell, 1136. 
DODDS, Donald Gilbert, 1316. 
DODDS, Josiah Boggs, 3842. 
DODSON, William Frank, 2624. 
DOE, Jr., Lester Adrian, 3626. 
DOEBLER, Bettie Anne Young, 3096. 
DOEBLER, John Willard, 3096. 
DOHNANYI, Julius Salacz, 3131. 
DOI, Roy Hiroshi, 1331. . 
DOLAN, Charles Richard, 2811. 





DOLLAR, George William, 603. 
DOLLIN, Adelaide Polizzotto, 1999. 
DOLLIVER, James Stafford, 1698. 
DOMANDI, Mario, 1927. 
DOMBROW, Rodger Travis, 1433. 


DOMINGUEZ, George Donaciano, 3393. 


DONAGHY F.S.C., Brother Lewis, 


3758. 


DONNELL, Jr., Franklin H., 3486. 
DONOHUE, S.J., Reverend Thomas 
Christopher, 3486. 
DONOVAN, Margaret Mary, 3076. 
DONOVAN, Richard Francis, 1892. 
DONOVAN, Timothy Paul, 1923. 
DOONE, Robert George, 3627. 
DORAN, Donald George, 2340. 
DORFF, Martin Robert, 633. 
DORSCHU, Karl Edward, 580. 
DOUGLAS, James Merrill, 1884. 
DOUGLAS, John, 3299. 
DOUGLAS, Nancy Jones, 2625. 
DOUGLASS, James Edward, 2471. 
DOUMAS, Basil Constantinos, 1487. 
DOUZE, Eduard Jan, 847. 
DOW, Louis Arnold, 3674. 
DOWNING, Jr., Arthur Covington, 


2309. 


DOWNING, Paul Mayhew, 1986. 
DOYLE, Gregory George, 2865. 
DOYLE, R.S.C.J., Mother Hortense, 


2981. 


DOYLE, John Godfrey, 3113. 
DOYLE, S.L., Sister Mary Antoinette, 


3121. 


DRABICK, Lawrence William, 2030. 

DRAGUN, Henry Leon, 1077. 

DREITLEIN, Joseph Francis, 2336. 

DRESCHER, Seymour Irving, 1539. 

DRETSKE, Frederick Irwin, 1967. 

DREWRY, Jr., Lyman Aubrey, 2153. 

DREYER, David Leonard, 1373. 

DRISCOLL, John S., 755. 

DRIVER, Rodney David, 1954. 

DROUGAS, John Constantine, 3265. 

DROZE, Wilmon Henry, 2687. 

DRUBULIS, Arge, 66. 

DRUDING, Leonard Frederick, 1751. 

DRUMM, Enoch Spencer, 2530. 

DRYDEN, Vernon Wayne, 828. 

DRYDEN, Wilma June, 3884. 

DRYNAN, Walter Ronald, 3741. 

D’SOUZA, Rosie (Sister Mary 
Violette, B.S.), 3376. 

DUBA, Arlo D., 3534. 

DUBIN, Martin David, 664. 

DUBNO, Peter, 2390. 

DU BOS, Jr., Edwin Ainsworth, 3700. 

DUBOIS, Margaret Wilkins, 1703. 

DUCAT, O. P., Sister Mary Peter 
Claver, 909. 

DUDAR, John Steve, 2246. 

DUDLEY, William Arliss, 1008. 

DUEKER, James Edson, 1605. 

DUERRE, John Arden, 729. 

DUFF, Mike, 514. 

DUFFY, James Francis, 3848. 

DUGA, Jules Joseph, 3131. 

DUGAN, Richard Earl, 2457. 

DUGGAN, Francis Xavier, 889. 

DUKE, James Alan, 1723. 

DUKELOW, Owen Warner, 1967. 

DULA, Thomas C., 3683. 

DULL, Lloyd William, 3322. 

DUNAGAN, Tommy Tolson, 2052. 

DUNBAUGH, Edwin Lane, 3758. 

DUNCAN, Gordon Walter, 1981. 

DUNCAN, James Thayer, 2833. 

DUNCAN, Roger Lee, 1869. 

DUNHAM, Morton D., 122. 

DUNN, Bruce Evans, 1635. 

DUNN, John Hubert, 1122. . 

DUNNAVANT, William Rexford, 459. 

DUNSCOMBE, Harry Walter, 384. 

DUNSKUS, Thomas Bruno Ferdinand, 


1487. 


DUNTON, Marguerite Elizabeth, 3106. 
DUPREE, Harry Kenneth, 7. 
DUQUETTE, Alfred Lorenzo, 3468. 
DURE, II, Leon Sebring, 1344. 
DURKEE, LaVerne Harry, 2446. 
DURKIN, Dominic Joseph, 719. 
DURNBAUGH, Donald Floyd, 860. 
DURR, Friedrich Emil, 427. 


AUTHOR INDEX VOLUME XXI 


DURYEA, Wal + Robert, 2377. 
DUST, Alvin Irwin, 1564. 
DUTCHER, Russell Richardson, 2675. 
DUTT, Gordon Richard, 1004. 
DUVAL, Elga Liverman, 873. 
DUVALL, Rezin Fenton, 861. 
DWYER, Thomas A., 2309. 

DYAR, James Joseph, 737. 
DYBVIG, Douglas Howard, 3265. 
DYCKMAN, Louise Madden, 981. 
DYE, James Wayne, 2325. 

DYER, James Arthur, 2730. 
DYKSTRA, Thomas Karl, 3628. 
DYRNESS, Christen Theodore, 402. 
DZIUK, Harold Edmund, 3138. 


E 


EAGLE, Morris N., 3849. 
EARISMAN, Delbert Leroy, 620. 
EARLY, Jack Jones, 2576. 
EAST, James Robert, 990. 
EASTIN, Jerry Dean, 1678. 
EASTMAN, Donald Francis, 1629. 
EATON, Robert Edward, 123. 
EBBING, Darrell Delmar, 470. 
EBEL, Roland H., 3505. 
EBELING, Harriet Marie, 1804. 
EBERHARDT, Lester Lee, 1010. 
EBERSOLE, Barbara Warren, 841. 
EBERT, Francis John, 2548. 
EBERT, Philip Edmund, 755. 
EBLING, M.D., Paul Robert, 2483. 
EBNER, Kurt Ewald, 1357. 
ECHARD, William Earl, 3435. 
ECHELBERGER, Edna M., 3701. 
ECHOLS, Magill, 363. 
ECKERT, Charles Willison, 1939. 
ECKERT, Roger Otto, 3501. 
ECONOMY, George, 839. 
EDDINS, Ralph, 514. 
EDDY, Elizabeth Marie, 3872. 
EDELBLUTE, Nina, 2941. 
EDELMAN, Sheldon Kalmon, 1630. 
EDGAR, Arlan Lee, 377. 
EDGERTON, Jr., Mills F., 2285. 
EDGINGTON, Orman Russell, 804. 
EDMISTON, Andrew James, 1994. 
EDMOND, Clarence Duard, 484. 
EDMONDSON, Jr., James Huey, 515. 
EDRICH, Emanuel, 620. 
EDSE, Ilsedore Maria, 2712. 
EDWARDS, Arthur Lindley, 3828. 
EDWARDS, Arthur Pearson, 1752. 
EDWARDS, Jr., Charles Henry, 3799. 
EDWARDS, Charles Lander, 1488. 
EDWARDS, Christine Emmie B. 
Hyams, 3554. 
EDWARDS, Loraine, 2318. 
EDWARDS, Sam Allen, 1915. 
EDWARDS, William F., 2745. 
EELLS, Janet Frances, 1259. 
EGAN, Raymond Johns Davis, 149. 
EGGAN, Lawrence Carl, 1955. 
EGGER, William, 1512. 
EGGERT, Gerald Gordon, 335. 
EHRENBERG, Otto, 1275. 
EHRENWORTH, Jonathan, 955. 
EHRLICH, George, 3409. 
EHRLICH, Ira Robert, 3720. 
EIBECK, Richard Elmer, 3254. 
EICKHOFF, Henry John, 1212. 
EIGENBRODE, Charles Robert, 679. 
EINSMANN, Harald, 1795. 
EINSTEIN, Florence, 3014. 
EISEN, Irving, 1844. 
EISENMAN, Joseph S., 3832. 
EKHTIAR (EDIN), Mansur Amir, 884. 
EKLUND, Karl Erik, 934. 
ELAM, Jack Gordon, 1523. 
ELANDER, Richard Paul, 30. 
EL-BEHERI, M. Sami, 360. 
ELBEIN, Alan David, 1023. 


ELBERTY Jr., William Turner, 2735. 


ELDERSVELD, A. Martin, 2404. 
ELDRIDGE, Eber William, 484. 
ELIOSEFF, Lee Andrew, 187. 
ELISEO, Thomas Stephen, 1252. 
ELKHOLY, Abdo A., 2397. 

EL LAISSI, Mahmoud Ibrahim, 2625. 
ELLARD, James Allen, 2472. 


‘ELLERSTEIN, Stuart M., 3645. 


ELLIOTT, Arnett Alexander, 1986. 


ELLIOTT, Jr., Charles Henry, 3873. 
ELLIOTT, Paul Russell, 3893. 
ELLIOTT, Rogers, 3163. 

ELLIS, Jason Arundel, 3816. 
ELLSWORTH, Robert Lewis, 1060. 
ELLWOOD, Robert Brian, 3748. 
ELM, Mostafa M., 1097. 

ELMGREN, Jar! Avard, 2760. 
ELMOSA, Husein M., 3563. 
EL-MOSLIMANY, Mohammad Ahmad, 


2226. 


EL-RAWI, Bander Mohammed, 3201. 
ELSEA, Bobby Dean, 2549. 

ELSEY, Philip James, 2656. 
EL-SHAHIN, Abdul Sattar Najim, 


2136. 


ELSHIEKH, Yousef Mahmoud, 3356. 
ELWELL, Jr., Harry Howard, 3300. 
ELY, Charles Adelbert, 377. 
ELZINGA, Richard John, 996. 
EMERICK, Richard Gibbs, 724. 
EMERSON, Geraldine Mariellen 
Blakely, 3832. 
EMERY, Jerrell B., 1708. 
EMMA, Ronald David, 2286. 
EMMETT, Persis Ruth, 86. 
EMMONS, Ardath Henry, 333. 
EMRICK, Roy Merton, 1605. 
ENCARNACION, Jr., José, 2153. 
ENDERBY, Charles Eldred, 3397. 
ENDERS, Donald Earl, 131. 
ENDRES, Raymond Joseph, 2576. 
ENFIELD, Franklin D., 715. 
ENGEL, Alan Stuart, 3147. 
ENGEL, James Frederick, 1405. 
ENGELMANN, Manfred David, 2410. 
ENGLAND, Gene, 1287. 
ENGSTROM, George Wesley, 444. 
ENQUIST, Roy John, 1644. 
ENSLEY, Ernest Keith, 3278. 
ENTERLINE, Philip E., 983. 
ENYO, Michio, 3645. 
EPLEY, Donald Lee, 1503. 
EPPERSON, Jr., Terry Elmer, 2669. 
EPPINK, Richard Theodore, 3037. 
EPPS, Edgar Gustavus, 1281. 
EPSTEIN, Edward §S., 217. 
EPSTEIN, Morris, 188. 
ERBE, Lawrence Wayne, 2447. 
ERDMANN, Robert Lewis, 2796. 
ERICKSON, Alan Eric, 722. 
ERICKSON, Glen Walter, 1969. 
ERICKSON, Glenn William, 805. 
ERIKSEN, Walter Barth, 1434. 
ERKUT, Ayse, 611. 
ERLER, F.S.C., Brother H. Raphael, 


2682. 


ERMERT, Gene Oliver, 485. 

EROS, Stephen, 2340. 

ESBENSHADE, Ann Augusta, 956. 
ESCHENBERG, Horst Hermann Heinz, 


73. 


ESCHLIMAN, Herbert Ray, 889. 
ESCOLAS, Edmond Leon, 1784. 
ESKIN, Lawrence David, 3163. 
ESSER, Norbert John, 486. 
ESSLER, Warren Orvel, 1981. 
ESSLINGER, Patricia Moore, 2291. 


ESTERGREEN, Jr., Victor Liné, 3573. 


ESTERSON, Harold Herman, 3164. 
ESTEY, George Fisher, 3097. 
ESTRIDGE, Ronald Bradford, 2648. 
ESVELT, Fred Lloyd, 516. 
ETHERIDGE, Richard Emmett, 378. 
ETHNATHIOS, Zackaria Zaki, 3357. 
ETTER, Doyle Owen, 3387. 

ET ZKORN, Klaus Peter, 1281. 
EUSTICE, Dan John, 200. 

EVANS, Jr., Arthur Robert, 890. 
EVANS, James Lee, 680. 

EVANS, John William, 2392. 
EVANS, Merydith Edmunds, 3554. 
EVANS, Samuel Lee, 2688. 

EVANS, Theodore Quentin, 257. 
EVANS, Wayne Orien, 681. 
EVARD, Rene, 1040. 

EVERETT, Leroy John, 15. 
EVERHARD, Martin Edward, 2125. 
EVERSTINE, Louis, 3849. 

EVERT, Jr., Walter H., 3457. 
EWING, Richard Dwight, 649. 
EVONUK, Eugene, 1982. 

EWING, Gordon J., 1731. 


EYRING, Edward Marcus, 771. 
EZROW, M.D., Leonard, 940. 


F 


FABER, Shepard Mazor, 2531. 
FAETH, Jr., Harold William, 1999. 
FAHIEN, Raymond William, 3030. 
FAHNESTOCK, Robert Kendall, 1524. 
FALCK, Hans Siegfried, 2817. 
FALLON, Jerome Anthony, 3693. 
FANSHEL, David, 987. 
FANTA, George Frederick, 1374. 
FARBER, Hugh Arthur, 1375. 
FARINELLA, John Thomas, 1805. 
FARLEY, Albert Leonard, 3413. 
FARMER, John Neville, 2053. 
FARNER, Frank, 2964. 
FARNSWORTH, Patricia Nordstrom, 
941. 
FARRAG, Osman Labib, 1137. 
FARRAND, William Richard, 2246. 
FARREN, Donald R., 3850. 
FARRISH, Raymond O’Connor Paul, 
1788. 
FARROHHA, Sabri Micheal, 741. 
FARROKH-PARS, Mohammad H., 
3512. 
FARWELL, Robert William, 2910. 
FASICK, Ross Wade, 2473. 
FAST, Ronald Walter, 1221. 
FAST, Thomas Normand, 2833. 
FATTAL, Salim George, 1495. 
FAUST, Beaver Stanley, 2550. 
FAUST, John Rose, 2772. 
FAUST, Robert Gilbert, 2081. 
FAVOR, Homer Eli, 2137. 
FAVORITE, Jr., Frank Gates, 706. 
FEATHER, Norman Thomas, 2378. 
FEDER, Milton, 362. 
FEENEY, George J., 87. 
FEHLMANN, Herman Adair, 274. 
FEHLNER, Francis P., 772. 
FEIN, Richard Jacob, 2292. 
FEIR, Dorothy Jean, 1670. 
FELDBALLE, Sister Mary Elaine, 
1670. 
FELDHERR, Carl Mervyn, 941. 
FELDMAN, Arnold, 3138. 
FELDMAN, David, 2817. 
FELDMAN, Donald, 1041. 
FELDMAN, Edwin, 2942. 
FELDSTEIN, Stanley, 3523. 
FENELON, William John, 2532. 
FENIK, Bernard Carl, 881. 
FENNEMA, Owen Richard, 584. 
FERDOWS, Mansur, 1311. 
FERGUS, Patricia Marguerita, 2943. 
FERGUSON, III, Edward, 3506. 
FERGUSON, John Bodley, 3843. 
FERGUSON, John Lewis, 2257. 
FERGUSON, Milton Lewis, 560. 
FERGUSON, Samuel Allan, 3894. 
FERGUSON, Wayne Sander, 104. 
FERLING, John Albrecht, 1576. 
FERNANDEZ, Thomas Luther, 1661. 
FERREE, Jr., George Willard, 2626. 
FESS, Philip Eugene, 1092. 
FEUCHTWANG, Thomas Emanuel, 
828. 
FICKEN, Millicent Sigler, 3894. 
FICKEN, Robert William, 3201. 
FIELDER, William Rodney, 97. 
FIELDS, Madeleine Paule, 189. 
FIFE, Robert Oldham, 2689. 
FIFE, Wilmer Krafft, 2891. 
FIFIELD, Merle Jane, 1553. 
FINK, Gregory Burnell, 2743. 
FINK, Ruth Annette, 3587. 
FINKELSTEIN, Alfred Philip, 3279. 
FINNERTY, William Robert, 3591. 
FIRTH, Robert E., 1801. 
FISCHBECK, Helmut Johannes, 654. 
FISCHER, Milton Harold, 3246. 
FISCHER, Robert Frederick, 3357. 
FISH, Jeanne Eloise, 1253. 
FISH, Richard Wayne, 3266. 
FISHER, Charles Raymond, 384. 
FISHER, Fred Dean, 826. 
FISHER, Gerald Homer, 3346. 
FISHER, Gerald Thomas, 3721. 
FISHER, James F., 37. 
FISHER, James L., 1202. 





FISHER, Joseph, 772. 

FISHER, Raymond C., 2586. 
FISHER, Robert Thaddeus, 310. 
FISHER, Walter Ray, 1661. 
FISHMAN, Sterling, 1540. 
FISHTEIN, Ruth Cohen, 2981. 
FISSEKIS, John D., 3613. 

FITCH, Roy Martin, 132. 
FITZGERALD, Alice Irene, 2627. 
FITZGERALD, Louis Allen, 1844. 
FIXLER, Leslie Donald, 93. 
FIZER, John, 1947. 

FLACH, Klaus Werner, 283. 
FLANAGAN, Carroll Edward, 546. 
FLAUME, Anatol, 891. 
FLEHINGER, Betty J., 3468. 
FLEISHER, Martin, 3122. 
FLEMING, Malcolm Lee, 2628. 
FLESCHER, Irwin, 681. 
FLETCHER, Daniel Oliver, 2137. 
FLETCHER, Harold John, 2379. 
FLETCHER, Martin Joseph, 37. 
FLICK, Carlos Thomas, 603. 
FLICK, Paul Brewer, 2586. 
FLINT, Jr., Oliver Simeon, 1671. 
FLOREEN, Stephen, 2235. 
FLORIN, Hans Wilhelm, 1269. 
FLOURNOY, Philip Alexander, 2336. 
FLOWERS, Dervin Leo, 298. 
FLOWERS, Jr., John Morgan, 2158. 
FLOYD, Barry Neil, 331. 
FLOYD, William Downing. 


CSC XXII, 46. 


FLUHR, Wallace Emory, 1496. 
FODOR, Jerry A., 2326. 

FOGEL, Max Leonard, 2000. 
FOLK, Hugh Wilds, 2138. 
FOLLBS, Clifton Gene, 3435. 
FOLSOM, Gordon Raymond, 621. 
FOLTZ, Rodger Lowell, 3266. 
FONTANA, Bernard Lee, 1330. 
FONTANA RABAL, Jorge, 1598. 
FONTHEIM, Ernest Ginter, 2337. 
FOOTE, I, Joel Lindsley, 2107. 
FOOTE, Richard Paul, 3014. 
FORBES, Robert Shirley, 1296. 
FORD, Clarence Quentin, 3736. 
FORD, Desmond, 3555. 

FORD, Lester Harlan. CSC XXII, 51. 
FORKOS, Jerome F., 1488. 
FORMAN, Bernard, 1652. 
FORMAN, Joseph Charles, 1488. 
FORMAN, Martin Joseph, 987. 
FORREST, Jr., Earl Arwin, 3796. 
FORREST, James French, 3449. 
FORREST, William Craig, 3088. 
FORSTER, Merlin Henry, 1190. 


FORSYTH, Jr., Ralph Patterson, 2783. 


FORSYTHE, Olive Eleanor, 3352. 
FOSSETT, Roy Edward, 187. 
FOSTER, James Riley, 1678. 
FOSTER, Melvin Smith, 2504. 
FOSTER, Robert John, 2776. 
FOUNTAIN, Leonard DuBois, 1955. 
FOUSE, Donald Mahlon, 3808. 

FOX, John Arthur, 2645. 

FOX, Juan Eugene, 2447. 

FOX, Leslie Howard, 1288. 

FOX, Robert Payne, 3015. 

FOX, Robert William, 3402. 

FOX, Stephen Sorin, 370. 

FOX, William Burke, 2474. 
FRAKES, Rodney Vance, 1013. 
FRANCEL, Edward William, 983. 
FRANCELLO, Joseph Anthony, 2772. 
FRANCISCO, Jr., Gregorio Adriano, 


1244. 


FRANDSEN, John Christian, 1297. 
FRANK, Donald Kenneth, 3071. 
FRANK, Isaiah, 3289. 

FRANK, Wayne Travis, 3289. 
FRANKEL, Fred Robert, 2458. 
FRANKLIN, Elton, 534. 
FRANKLIN, Julian H., 2768. 
FRANZ, Jacob George, 260. 
FRANZAK, Edmund George, 1226. 
FRANZEN, James Stephen, 1738. 
FRAUENGLASS, Elliott, 2107. 
FRAYSER, Katherine Regina, 2070. 
FREDERICK, Robert Allen, 2689. 
FREDRICKSON, Lawrence Thomas, 


3808. 


FREED, Meier E., 756. 


AUTHOR INDEX VOLUME XXI 


FREED, Paul Ernest, 2998. 
FREEDHEIM, Donald K., 2363. 
FRIEDL, Paul John, 2221. 
FREELY, John Brendan, 2329. 
FREEMAN, Jack Allen, 408. 
FREIHOFER, Warren Curtis, 997. 
FRENCH, David Garfield, 374. 


FREY, Jr., Alexander Hamilton, 1577. 


FREY, David Allen, 3267. 

FREY, William Francis, 2755. 
FREYD, Peter J., 2309. 
FRIEDERICY, Johan Anton, 3037. 
FRIEDL, Alfred E. CSC XXII, 54. 
FRIEDLAND, David Moses, 237. 


FRIEDLANDER, George Harris, 1288. 
FRIEDMAN, Alexander Herbert, 1965. 


FRIEDMAN, Henrietta Kramer, 3095. 
FRIEDMAN, Herbert, 2012. 
FRIEDMAN, Lawrence David, 2861. 
FRIEDMAN, Morton Harold, 3721. 
FRIEDSON, Anthony Martin, 3781. 
FRIERSON, John Lowry, 288. 
FRIESEN, Edwin J., 2628. 

FRINK, Charles Richard, 3646. 
FRINTA, Mojmir Svatopluk, 3050. 
FRISCH, David Marvin, 3246. 
FRITSCHEN, Leo Joseph, 391. 
FRITZ, Robert Charles, 3016. 
FRITZ, William Harold, 3748. 
FRIZ, Carl T., 1019. 

FROHLICH, Gerhard J., 1145. 
FROMAN, Jr., Lewis Acrelius, 1617. 
FRUCHTMAN, Efrim, 3477. 

FRYE, Cecil Leonard, i752. 
FUCHS, Alfred Herman, 2379. 
FUCHS, Daniel, 891. 

FUDALI, Robert F., 1910. 
FUJIKAWA, Cliff Yasuo, 3621. 
FUJITA, Ben, 1636. 

FUJITA, Shigeji, 2749. 

FUKUDA, Hanako, 496. 
FUKUYAMA, Thomas Tomio, 3592. 
FULBECK, John Frederick, 1564. 
FULLBRIGHT, Wilbur Dale, 921. 
FULLER, Everett Jack, 773. 
FULLER, Frances Fallon, 2587. 
FULLER, William Samuel, 517. 
FULLMER, Ethan Yale, 2171. 
FULTON, Robert Earle, 1496. 
FULTON, Robert Lester, 261. 
FULWEILER, Howard Wells, 1939. 
FUNSTEN, Herbert Oliver, 2337. 
FURBAY, Walter Merrill, 2144. 
FURDYNA, Jacek Kazimierz, 1606. 
FURLONG, Ira Ellsworth, 848. 
FURRER, Ethelyn Crider, 2532. 
FUTHEY, George R., 2518. 


G 


GABERMAN, Florence Kilgore, 1845. 
GADALLA, Mahmoud Saad Soliman, 
258. 


GAGE, Gerald Elmer, 2192. 

GAGE, Marie Geraldine, 3445. 
GAGON, Glen Scott. CSC XXII, 59. 
GAINES, Edwin Metcalf, 1171. 
GAINES, Tilford C., 794. 
GALASSO, Francis Salvatore, 1753. 
GALASSO, George John, 2433. 
GALBIATI, Jr., Louis Joseph, 1892. 
GALE, Charles Carroll, 942. 
GALL, Howard Smyer, 2026. 
GALLAGHER, Betty Bernice, 1662. 
GALLAHER, John Gerard, 3076. 
GALLIANI, Cono A., 124. 
GALLIEN, Glenn Sinclair, 517. 
GALLOWAY, Robert Edward, 1846. 
GALLUN, Robert Louis, 275. 
GALVIN, Robert Dennis, 3139. 
GAMMON III, Samuel Rhea, 3597. 
GANGLOFF, Edwin Charles, 37. 
GANLEY, William Paul, 2756. 
GANNON, Donald Roy, 2364. 
GANZ, Peter Felix, 3114. 
GARCIA-COLIN, Leopoldo Scherer, 


931. 


GARCIA-PALMIERI, Rafael A., 2364. 
GARDIKES, John J., 757. 

GARDNER, Ernest Hugh, 408. 
GARDNER, Frederick Albert, 1517. 
GARDNER, Larry Allan, 687. 
GARDNER, Lloyd Calvin, 604. 


GARDNER, Margaret Seymour, 2609. 
GARDNER, Marjorie Hyer, 3311. 
GARFINKEL, Harmon Mark, 2504. 
GARLICH, Marvin Otto, 1436. 
GARNER, Jackie Bass, 3106. 
GARRETT I, James Madison, 1990. 
GARRIGAN, Owen Walter, 3614. 
GARRIOTT, Harold Milton, 892. 
GARRISON, Delna Niles Wilson, 2078. 
GARRISON, Guy Grady, 1573. 
GARRISON, Theodore Roosevelt, 621. 
GASSMAN, Paul George, 1375. 
GATES, Ruth Elizabeth, 183. 
GATWOOD, Robin Frederick, 3478. 
GAUGHAN, Edward D., 2730. 
GAUTIERI, Ronald Francis, 1589. 
GAVALES, Daniel, 2001. 

GAY, Norman Russell, 1895. 


GAYLES, Jr., Franklin Johnson, 3506. 


GAYLOR, David William, 1203. 
GAYLOR, James Leroy, 444. 
GEAR, Charles William, 1577. 
GEAREY, John Edward, 873. 
GEBHART, James Warren, 799. 
GEISER, Peter, 1657. 

GEISINGER, Karl W., 1630. 
GELFAND, Morris Arthur, 3103. 
GELINEAU, Ruth Phyllis Boak, 2610. 
GELLER, Kenneth Norman, 2756. 
GENASCI, James E. CSC XXII, 65. 
GENTILE, Anthony Leo, 919. 
GENTRY, Richard Homer, 3446. 
GEORGE, Jr., Henry H., 3388. 
GEORGE, Mammootil V., 2921. 
GEORGESEN, Vivian Eleanor. 


CSC XXII, 69. 


GERBER, Carl Joseph, 1612. 

GERBER, John Francis, 1318. 

GERGEN, John L., 1974. 

GERICKE, Robert William, 3436. 

GERN, Jesse William, 1289. 

GERSTEIN, Bernard Clemence, 1775. 

GERSTNER, Robert William, 2663. 

GETOFF, Louis, 957. 

GETZ, Lowell Lee, 379. 

GHALY, Muhammad Mahmoud 
Alsayed, 3775. 

GHOBRIAL, Girgis Bakhoum, 2943. 

GHOSH, Sujit Kumar, 470. 

GHOSH, Tarun Kumar, 3573. 

GIANNI, Michael Harry, 2474. 

GIBBINS, Neil Louis, 2965. 

GIBBON, William Baker, 2667. 

GIBBONS, Helen Elizabeth, 2610. 

GIBBS, Beverly Jean, 622. 

GIBBS, Marvin Erwin, 1489. 

GIBLETTE, John Franklin, 812. 

GIBSON, M. Carl, 2713. 

GIBSON, O. Lee, 638. 

GIBSON, Robert Carl, 1107. 


GIDDINGS, Jr., Lorrain Eugene, 2505. 


GIDWANI, Joanna Narain, 3223. 
GIESE, Ronald Lawrence, 403. 

GIF FORD, David Stevens, 1756. 
GIFFORD, Richard Oliver, 409. 
GILBERT, Carter Rowell, 2411. 
GILBERTSON, John Robert, 746. 
GLIDE, Hans-Georg, 2475. 

GILES, Thomas Martin, 826. 
GILL, William Nelson, 2649. 
GILLER, Donald Wayne, 2001. 
GILLESPIE, Charles Richard, 2038. 
GILLESPIE, Walter Lee, 3202. 
GILLIS, Willie Mae, 3180. 
GILLMORE, Jr., Willard Franklin, 


149. 


GILLSON, Gordon Earl, 598. 

GILMORE, Alvan Ray, 3576. 

GINET, Carl Allen, 3814. 

GING, John Leonard, 1969. 

GINSBERG, Rose, 682. 

GIORDANETTI, Elmo, 2292. 

GIORDMAINE, Joseph Anthony, 2760. 

GIRARDEAU, Frederic Lawton, 2379. 

GIRAULT, Pablo, 1149. 

GISSER, Henry, 470. 

GITELMAN, Howard Martin, 490. 

GITLER, Samuel C., 3469. 

GLADFELTER, Wilbert Eugene, 943. 

GLASER, Edmund Marcus, 571. 

GLASKOWSKY, Jr., Nicholas 
Alexander, 2931. 

GLAZE, William Howard, 2910. 


GLEASON, John Philip, 1540. 
GLENCHUR, M.D., Harry, 3227. 
GLENN, John Franklin, 2475. 
GLICK, Edward Maurice, 3513. 
GLICKSMAN, Martin Eden, 3737. 
GLICKSTEIN, Aaron, 138. 
GLOSSOP, Ronald John, 1592. 
GLOWER, Donald Duane, 2761. 
GLUCK, Samuel E., 1968. 
GLUCKSBERG, Sam, 2380. 
GLUNTZ, Martin Lucius, 2476. 
GLYNN, John Patrick, 2441. 
GOBERT, David Lawrence, 1940. 
GODBEY, William Givens, 2505. 
GODBOLD, Bryghte David, 1108. 
GODFREY, Harrison Calvin, 2550. 
GODWIN, Joseph Randall, 2031. 
GOEBEL, Carl J., 1316. 
GOEDECKE, Jr., George H., 3817. 
GOELDNER, Charles Raymond, 3662. 
GOELER VON RAVENSBURG, 
Eberhard, 3828. 
GOERING, Orville, 633. 
GOETZE, Norman Richard, 2. 
GOFF, William Richard, 2380. 
GOLBURGH, Stephen Jon, 3851. 
GOLD, Ruth Z., 1203. 
GOLDBERG, Abraham, 3495. 
GOLDBERG, Ira, 2797. 
GOLDBERG, Irwin, 3878. 
GOLDBERG, Ivan Delmar, 3592. 
GOLDBERG, Shepard, 238. 
GOLDEN, Odette, 2293. 
GOLDING, Amy M., 3450. 
GOLDMAN, Bert Arthur, 2192. 
GOLDMAN, Ronald, 2405. 
GOLDSBOROUGH, John Paul, 3500. 
GOLDSMITH, Frances S., 1869. 
GOLDSTEIN, Harold William, 2126. 
GOLDSTEIN, Harvey David, 3089. 
GOLDSTEIN, Louis, 2397. 
GOLDSTEIN, Melvin Myron, 2870. 
GOLDSTONE, Martin H., 1254. 
GOLDSTONE, Richard Henry, 893. 
GOLDWORTH, Amnon, 925. 
GOLIN, Barbara Anne Keefe, 1631. 
GOLLNICK, Philip Dean, 2344. 
GOLLUB, Edith Goldberg, 3592. 
GOLS, A. George, 2514. 
GONZALEZ, Louis, 195. 
GONZALEZ, M.D., Luis Lionel, 2681. 
GONZALE Z-BAQUERO, Rafael, 3693. 
GOODEVE, Allan McCoy, 175. 
GOODKIND, John Morton, 656. 
GOODMAN, Alvin Harold, 1583. 
GOODWIN, Robert Earle, 275. 
GOODWINE, Jr., James Kenneth, 157. 
GORDON, Chester Huntington, 3217. 
GORDON, Clarence Conrad, 2069. 
GORDON, Richard Edwards, 3873. 
GORDON, Martin Jay, 1756. 
GORDON, Walter Kelly, 3781. 
GORGUN, Sevim, 1095. 
GORHAM, John Richard, 716. 
GORMAN, Thomas Richard, 893. 
GOROZDOS, Richard Emmerich, 2657. 
GORTSEMA, Frank Peter, 48. 
GOSS, Joseph William, 1436. 
GOSS, Roy Leon, 410. 
GOTTESMAN, Irving Isadore, 957. 
GOTTLIEB, Ann Lodge, 670. 
GOTTLIEB, Gilbert, 2381. 
GOULD, Orrin Everett, 97. 
GOULD, Peter Robin, 1518. 
GOURISHANKAR, Vembu; 3729. 
GOUSHA, Richard Paul, 2551. 
GOUTOR, Jacques Roger, 3437. 
GOVINDJEE, 3241. 
GOWING, Peter Gordon, 432. 
GRABENHEIMER, Ruth, 3713. 
GRABOWSKI, Anthony A., 1421. 
GRACE, David Paul, 238. 
GRAEFE, Albert D., 1898. 
GRAESS LEY, William Walter, 324. 
GRAFFIS, Don Warren, 2844. 
GRAGG, Perry Earl, 3097. 
GRAHAM, Albert Edwin, 2273. 
GRAHAM, Effin Thomas, 15. 
GRAHAM, Harold LaVerne, 2221. 
GRAHAM, James Bernard, 2552. 
GRAHAM, James Tyson, 2824. 
GRANGE, Robert Orville, 2825. 
GRANT, Clarence Lewis, 1035. 





GRASSELL, Edward Milton, 820. 
GRASSI, Joseph Gerald, 1592. 
GRAVES, Frederick John, 2690. 
GRAVES, Mentor Eugene, 105. 
GRAY, Benjamin Galbreath, 1459. 
GRAY, Donald Maurice, 575. 

GRAY, John Justin, 1584. 

GRAY, Philip Howard, 2381. 
GRAZIANO, Francis Dominic, 68. 
GREEN, Charles Raymond, 3147. 
GREEN, John Alden, 2293. 

GREEN, John Irving, 1421. 

GREEN, Joseph, 2932. 

GREEN, Murray, 1541. 

GREEN, Phillip C., 3172. 
GREENAWALT, John Williams, 1024. 
GREENBERG, Bradley Sander, 3085. 
GREENBERG, George, 2382. 
GREENBERG, Stanley Arthur, 2910. 
GREENE, Daryle Eugene, 1312. 
GREENE, George Linden, 3604. 
GREENE, Morris Alexander, 1619. 
GREENER, Evan Herbert, 1514. 
GREENFIELD, Wilbert, 1982. 
GREENHUT, Sidney, 3376. 
GREENSLADE, Margaret Jane Milne, 


3064. 


GREENSPAN, George, 1041. 
GREENWALD, Shirley Edelman, 184. 
GREENWOOD, Hugh John, 3056. 
GREGOR, Harold Laurence, 842. 
GREIDER, Marie Helen, 276. 
GREIG, Jr., James Kibler, 410. 
GREITZER, Samuel Louis, 1137. 
GRENCH, Herbert Allan, 1977. 
GRENDER, Gordon Conrad, 1959. 
GRETEBECK, Sanford Hilman, 1422. 
GRIERSON, Kenneth Miller, 2588. 
GRIESE, Arnold Alfred, 496. 
GRIFFEN, Clyde, 1928. 

GRIFFIN, Marvin Anthony, 565. 
GRIFFIN, Westervelt, 2982. 
GRIFFIOEN, Roger Duane, 48. 
GRIFFITH, David Robert, 1613. 
GRIGOROPOULOS, Sotirios Gregoire, 


1516. 


GRIGSBY, Gordon Kay, 622. 
GRIGSBY, Jr., John Lambert, 1191. 
GRILLO, Gerald Joseph, 757. 
GRILLS, Jane Elizabeth, 3366. 
GRIMES, Blaine Eagle, 3307. 
GRIMES, Joseph Evans, 2286. 
GRIMM, Richard Eugene, 2283. 
GRIMM, Robert Blair, 2069. 
GRISSOM, Loren Vernon, 1475. 
GRISWOLD, Leonard Earl, 2818. 
GRIZZLE, James Ennis, 1203. 
GROSKLAGS, James Henry, 1344. 
GROSS, Benjamin Israel, 911. 
GROSS, Cecily Fink, 952. 

GROSS, Jr., Charles J., 1944. 
GROSS, John Birney, 2553. 
GROSS, Robert Eugene, 2274. 
GROSS, Theodore L., 894. 
GROSSER, Edward Morton, 3437. 
GROSSMAN, Edward Joseph, 758. 
GROSSMAN, Morris, 925. 
GROTE, Charles Nelson, 3016. 
GROTH, Alexander Jacob, 945. 
GROUNDS, Vernon Carl, 1995. 
GROVE, Hiram, 1692. 

GROVER, Paul Barton, 1585. 
GROVER, Rajbans, 2084. 
GROVER, Rajendra K., 1323. 
GROVES, Francis William, 2922. 
GROVES, John Lawrence, 926. 
GRUBER, Vivian Mercer, 2294. 
GRUDIN, Arnold, 3107. 

GRUDUS, Jr., Gabriel Michael, 1060. 


GRUENFELD, Leopold Wilhelm, 1247. 


GRUENFELD, Norbert, 467. 
GRUTZMACHER, Jean, 808. 
GRUZENSKY, Paul Milnore, 656. 
GUARINO, Eugene Alexander, 320. 
GUDAUSKAS, Robert Thomas, 1323. 
GUDDAT, Kurt Herbert, 1191. 
GUENNEL, Gottfried Kurt, 2448. 
GUERIN, Joseph Robert, 797. 
GUERNSEY, Ralph Lewis, 3817. 
GUEST, Gareth Eugene, 1977. 
GUEST, Richard Thornton, 1297. 
GUGGENHEIM, Fred, 1125. 
GUILLORY, James Keith, 3429. 


AUTHOR INDEX VOLUME XXI 


GUINN, Jr., John Robert, 1503. 
GULL, Dwain D., 2242. 

GULO, Eliot Vaughn, 3358. 
GUNDERSON, Doris Virginia, 1806. 
GUNN, Barbara Aileen Wells, 2819. 
GUNN, Jr., George Henry, 3885. 
GUPTA, Promila, 2983. 

GURNANI, Shantoo Udharam, 2874. 


GUSTAFSON, Richard Clarence, 2703. 


GUTHRIE, Fain A., 1846. 
GUTTAY, John Robert, 3218. 
GUZMAN-RIVAS, Pablo, 1905. 
GUZZO, Anthony Victor, 2506. 
GWINN, Vinton E., 2247. 
GYOREY, Geza Leslie, 2237. 


H 


HAAG, Carl Herbert, 3702. 

HAAN, Robert Lloyd, 1172. 

HAAS, James Martin, 3438. 

HAAS, Frederick Carl, 1489. 
HAAS, Trice Walter, 471. 

HABER, Fred, 829. 

HABER, Louis, 3322. 

HABERER, John Frederick, 2139. 
HABERLE, Joe Edward, 175. 
HADERER, Walter Louis, 3479. 
HAERING, Ilene E., 1902. 
HAESLOOP, John Gamage, 1723. 
HAFLEY, William LeRoy, 1205. 
HAFNER, Lawrence Erhardt, 3714. 
HAGANS, M.D., James Albert, 2678. 
HAGELBERG, Milton John, 115. 
HAGEN, John J., 2172. 
HAGGERSON, Jr., Nelson Lionel, 


2629. 


HAGGERTY, Jr., William John, 927. 
HAGLER, Ronald Albert, 3466. 
HAGMAN, Lucille Gertrude, 3003. 
HAHN, Richard Leonard, 2756. 
HAHN, Roger Carl, 2891. 

HAHN, Tae Hee, 1490. 

HAHN, Jr., Walter Charles, 163. 
HAHN, William Paul, 2214. 

HAIM, Albert, 1364. 

HAINES, Leeman Everett, 1816. 
HAINES, Lewis Edgar, 2173. 
HAKEEM, Mohamed Abdul, 3823. 
HAKKI, Basil Wahid, 3039. 
HALAWI, Alia Toufic, 184. 

HAIDI, Jr., John Edward, 3290. 
HALDIMAN, Carl Godfrey, 1470. 
HALE, Jr., William H., 2533. 
HALEY, Arthur F., 3323. 
HALKERSTON, Ian Donald Kermode, 


746. 


HALL, Bob Eugene, 3303. 

HALL, Charles Emerson, 124. 
HALL, Charles Virdus, 706. 
HALL, Francis Ramey, 3419. 
HALL, Harry Lawrence, 2139. 
HALL, John Sylvester, 3203. 
HALL, John W., 3662. 

HALL, Norman R. CSC XXII, 74. 
HALL, Richard Eugene, 1437. 
HALL, Robert Leonard, 424. 
HALLAUER, Arnel Roy, 391. 
HALLBERG, Edmond Charles, 2977. 
HALLBERG, Hazel Irene, 2174. 
HALLGREN, Richard Edwin, 217. 
HALPEREN, Sidney, 3593. 
HALSTEAD, David Kent, 2150. 
HAMACHEK, Donald Evans, 2193. 
HAMBY, Ronald, 1260. 

HAMDY, Mokhtar Mahmoud, 2097. 
HAMILTON, Jim Tudder, 540. 
HAMILTON, Mary Jane Gill, 2458. 
HAMILTON, Richard Ian, 1699. 
HAMILTON, Robert Lee, 1884. 
HAMM, Charles Edward, 1585. 
HAMM, Russell L., 817. 
HAMMANN, John William, 2657. 
HAMMER, Charles F., 1060. 
HAMMERSTROM, Richard Alan, 428. 
HAMMES, Jack Kevan, 411. 
HAMMOND, Phillip Everett, 3535. 
HAMPTON, Raymond Earl, 416. 
HAMPTON, Robert Edwin, 2944. 
HAN, Paul Wei, 943. 

HAN, Pierre, 3450. 

HAN, Pyo Byung, 2154. 
HANCOCK, Billy Bertram, 729. 


HANCOCK, Jewell Hazel Thompson, 


3377. 


HANCOCK, Kenneth Farrell, 1723. 
HANCOCK, Vernon Ray, 2309. 
HAND, Paul Edgar, 1789. 
HAND, Quentin Lamoin, 1270. 
HANDLEMAN, Stanley D., 1289. 
HANDLEY, John Guy, 2826. 
HANDRUP, O.S.F., Sister M. 
Bernarda, 650. 
HANEK, Michael, 2797. 
HANES, Gaylord Lloyd, 2068. 
HANESSIAN, Stephen, 3268. 
HANIUK, Einard Stephen, 1724. 
HANKEY, Clyde Thomas, 339. 
HANKS, James Elden, 1671. 
HANLIN, Richard Thomas, 3604. 
HANNAN, S.S.J., Sister Mary Agnes, 


2983. 


HANNEN, Russell Andrew, 829. 
HANSEN, Eldon Robert, 2730. 
HANSEN, Hans John, 2098. 
HANSEN, John Holmes, 1757. 
HANSEN, Poul Martin Trost, 3743. 
HANSEN, Richard LaVerne, 1757. 
HANSER, Charles John, 984. 
HANSON, Charles Keith, 773. 
HANSON, David Lee, 634. 
HANSON, Marshall Roy, 23. 
HANSON, Philip Gerald, 2589. 
HANSON, Roland Clements, 3132. 
HARA, Kazuo, 968. 


HARDELL, William John Orsan, 1205. 


HARDER, Nancy Alliene, 2589. 
HARDT, Walter Frederick, 3708. 
HARDY, Blanch Brewster, 1131. 
HARDY, Jr., Lester Babbitt, 2764. 
HARDY, Ralph Wilbur Frederick, 38. 
HAREIN, Phillip Keith, 3209. 
HARGREAVES, Henry Allen, 2274. 
HARGROVE, William Walter, 460. 
HARKNESS, William Leonard, 3469. 
HARLAN, Robert Dale, 2302. 
HARMIN, Merrill, 3181. 

HARMON, Jr., John Millard, 1870. 
HARMON, Silas Albert, 411. 
HARPER, Edwin Tuan, 2108. 
HARPER, James Winthrop, 3089. 
HARPER, Leo Merle, 2534. 
HARRACH, William Galen, 578. 
HARRELL, Sr., Robert Warner, 2476. 
HARRIMAN, Vernon Joseph, 1423. 
HARRINGTON, David Van, 1554. 
HARRINGTON, Larry R., 3646. 
HARRINGTON, Rodney Elbert, 1389. 
HARRIS, Catherine Riegger, 2812. 
HARRIS, Charles Newton. 


CSC XXII, 79. 


HARRIS, David Vernon, 3056. 
HARRIS, Edwin Reid, 239. 
HARRIS, Jr., Grover Cleveland, 2765. 
HARRIS, Helen Virginia, 2590. 
HARRIS, James Braxton, 2534. 
HARRIS, Paul Chappell, 3139. 
HARRIS, Richard Lee, 1376. 
HARRIS, Robert Lee, 707. 
HARRIS, Robert Mark, 3742. 
HARRIS, Samuel Melvin, 3824. 
HARRISON, Edward Merle, 1357. 
HARRISON, Halstead, 773. 
HARRISON, Patrick George, 3132. 
HARRISON, William Frank, 2108. 
HARROCKS, James Arthur, 53. 
HARROLD, Frances Long, 1541. 
HARRY, Ormsby L., 1126. 
HARSCH, Mary, 1232. 

HART, Jr., Howard Roscoe, 1595. 
HART, Richard LaVerne, 2159. 
HARTMAN, Dennis August, 3140. 
HARTLE, Donald Dean, 2431. 
HARTLEY, Kenneth, 2737. 
HARTUNG, Richard Walter, 3824. 
HARTUNG, Walter Magnus, 1143. 
HARUDA, Joseph Stanley, 1586. 
HARVEY, Charles Arthur, 3107. 
HARVEY, II, Cyril Hingston, 1525. 
HARVEY, Dorothea Ward, 250. 
HARVEY, Ernest Copeland, 3654. 
HARVEY, Muerner Strasmore, 2875. 
HARVEY, Richard David, 594. 
HARVILLE, Lacy Edward, 2175. 
HASKELL, David Andrew, 1032. 
HASKIN, Larry Allen, 1077. 


HASKINS, Mary Jane, 3352. 
HASNAT, Abul, 3669. 
HASSAN, El Sayed Mohamed, 218. 
HASSEL, Carl Winter, 308. 
HASSING, Per Schioldborg, 605. 
HASSLACHER, III, George John, 2663. 
HATCH, Conrad Valoi, 2911. 
HATHORNE, Berkley Charles, 1644. 
HATKIN, Leonard, 1153. 
HAUGHEY, David Wallace, 958. 
HAUK, James Glen, 2146. 
HAUNOLD, Alfred, 1318. 
HAUSMAN, Carl Ransdell, 1218. 
HAUSSER, Jack Walter, 2892. 
HAVARD, Jesse Boyd, 2334. 
HAWES, Jr., William Kenneth, 3555. 
HAWKINS, Jr., E. O., 3457. 
HAWKINS, Merrill Morris, 2945. 
HAWKINS, Sherman Henry, 3451. 
HAWKINS, William Andrew, 2365. 
HAWKINS, William Brown, 3140. 
HAWLK, Robert Henry, 1806. 
HAWORTH, Dale Keith, 1517. 
HAWKS, Graham Parker, 1542. 
HAY, George William, 2876. 
HAY, Lawrence Cord, 688. 
HAYAMI, Yujiro, 1789. 
HAYES, Michael Hilary B., 759. 
HAYNES, Maurice Brooks, 639. 
HAYES, Robert Bruce, 2611. 
HAYMAN, Allen, 3782. 
HAYNES, Dean L., 3216. 
HAYS, Donald Grant, 547. 
HAYS, Hugh Robert, 3269. 
HAYS, Rhys Williams, 176. 
HAZARD, Evan Brandao, 379. 
HEADD, Pearl Walker, 2612. 
HEADLEY, Joseph Charles, 79. 
HEALY, Daty, 1151. 
HEALY, David Frank, 1542. 
HEARST, Joseph R., 1221. 
HEARTINGER, David John, 1490. 
HEATH, Earl Joseph, 2591. 
HEATH, Gordon Wayne, 2053. 
HEATWOLE, Harold Franklin, 380. 
HEBLE, Madhav Pandurang, 912. 
HECK, William Ross, 2147. 
HECKMAN, Richard Allen, 606. 
HECKROTTE, Carlton, 3203. 
HEDDENS, James William. 

CSC XXII, 85. 
HEDGE, John Alan, 2892. 
HEDRICH, Richard Henry, 229. 
HEDVIG, Eleanor Herson, 2784. 
HEDVIG, Thomas Ivan, 3729. 
HEEBINK, David Van Driest, 823. 
HEIER, Edmund W., 3782. 
HEILMAN, Alan Smith, 738. 
HEIMS, Steve Paul, 938. 
HEINZELMANN, Fred, 253. 
HEISE, Barrett Henry, 1159. 
HEISSLER, John Martin, 3783. 
HELLER, Jr., Adolph Bernard, 2714. 
HELLER, Marvin William, 2761. 
HELLING, John Frederic, 2109. 
HELLUMS, Jesse David, 3722. 
HELMBERGER, John David, 2937. 
HELMENDACH, Roger Howard, 658. 
HELMY-HASSAN, Salah Eldin, 2287. 
HELSLEY, Charles Everett, 3057. 
HEMPEL, Carl H., 3684. 
HEMPHILL, Andrew Frederick, 2054. 
HENDERSON, Braxton Comer, 2630. 
HENDERSON, James Neil, 2090. 
HENDERSON, Jr., John William, 480. 
HENDERSON, Michael Growcott, 1596. 
HENDERSON, Norlan C., 2085. 
HENDERSON, Richard Beveir, 2769. 
HENDERSON, Robert William, 234. 
HENDERSON, Wayne Larson, 2965. 
HENDRICKS, Harry George, 2966. 
HENDRICKSON, Alfred A., 3048. 
HENDRIX, Thomas Eugene, 594. 
HENG, Jane Elizabeth, 352. 
HENGST, Herbert Randall, 3324. 
HENNEBERRY, Thomas James, 2840. 
HENRY, Edward Joseph, 196. 
HENRY, Eugene Walter, 2658. 
HENRY, Harold R., 1889. 
HENRY, Iona Shulenberger, 2945. 
HENRY, James O., 178. 
HENSEL, Dale Robert, 1005. 
HENSON, Elbert Curtis, 518. 





HENZIE, Charles A., 640. 
HENZLIK, Raymond Eugene, 1672. 
HEPLER, Roger William, 3580. 
HERBER, Bernard Paul, 3669. 
HERBER, John Frederick, 3628. 
HERBERGER, Jr., Charles Frederick, 
895. 
HERBERT, Michael, 2078. 
HERMAN, Harold Jerome, 1184. 
HERMANN, George William, 1452. 
HERMANN, Richard, 403. 
HERMES, Matthew Edward, 54. 
HERNANDEZ, Dolores F., 821. 
HERNDON, Richard James, 3098. 
HERNER, Albert E., 2459. 
HEROLD, Richard Carl, 3895. 
HERRICK, George Herbert, 98. 
HERRICK, Raymond B., 3204. 
HERRIDGE, Elizabeth Anne, 416. 
HERRMANN, Klaus Jacob, 1991. 
HERRMANN, William Willis, 232. 
HERSHMAN, Arnold, 1491. 
HERTIG, Bruce A., 1233. 
HESKETT, Jimmie Lee, 787. 
HESS, Gary Newton, 1663. 
HESS, Sidney Wayne, 1785. 
HESTERLY, Sidney Otho, 2365. 
HETZEL, Howard Roy, 3895. 
HEUBERGER, Glen Louis, 1312. 
HIBLER, Madge Beatrice, 1663. 
HICKEY, Kenneth Dyer, 1699. 
HICKMAN, James Charles, 3800. 
HICKS, Jr., Henry Holbard, 3389. 
HICKS, Herbert Gosa, 2520. 
HICKS, Priscilla Gibson, 895. 
HICKS, William R., 799. 
HIDORE, John Junior, 1519. 
HIGH, Jr., Sidney Cooke, 2553. 
HIGHLANDER, James Lee, 3191. 
HILDEBRAND, Peter Edward, 3659. 
HILEMAN, Robert Eston, 2893. 
HILL, Alwyn Spencer, 661. 
HILL, Arthur Henry, 3181. 
HILL, Floyd Campbell. CSC XXII, 90. 
HILL, Franklin Delano, 2460. 
HILL, Gilbert Meredith, 606. 
HILL, John Harry, 1636. 
HILL, John William, 3269. 
HILL, Richard Allen, 1917. 
HILL, Richard Felix, 572. 
HILL, Jr., Samuel Smythe, 2387. 
HILL, Shirley Ann, 3359. 
HILL, Wallace Charles, 1817. 
HILLESTAD, Mildred Christine, 3359. 
HILLMAN, Donald, 3574. 
HILLMER, Jr., Max Lorraine, 1624. 
HILLS, Barbara Behrens, 2002. 
HILLS, David Allen, 2003. 
HILLS, Marian Elizabeth, 471. 
HILTON, James Gardner, 2515. 
HILTROP, Carl Lee Roy, 1911. 
HINCHEY, Fred Alvin, 2330. 
HINCKLEY, Alden Dexter, 1298. 
HINDERLITER, Harold Horace, 2808. 
HINDSMAN, Percy Edwin, 2591. 
HINE, Frances Dolores, 2776. 
HINKSTON, Eugene Robert, 1543. 
HINSON, Grady Maurice, 281. 
HINTON, Harwood Perry, 1536. 
HINTON, Jr., William G., 2318. 
HINZ, Ronald William, 1709. 
HIRSCH, Albert Albrecht, 3675. 
HIRSCH, Allan, 3741. 
HIRSCH, Arthur, 3378. 
HIRSCH, Eva, 3295. 
HIRSCHBERG, Albert, 1376. 
HISLOP, Helen Jean, 1613. 
HITE, Mark, 747. 
HIXSON, Elmer LaVerne, 2664. 
HIXSON, Floyd Marcus, 433. 
HO, Pauline Pao-Liang, 1352. 
HOBBS, Charles Floyd, 1061. 
HOBBS, Jr., Daniel Franklin, 2698. 
HOCHSTIM, Paul, 260. 
HOCKENSMITH, Duane Alton, 2337. 
HODGE, Marshall Bryant, 251. 
HODGES, Louis Wendell, 2388. 
HODGES, Theodore Burt, 1173. 
HODGINS, James Raymond, 196. 
HODOS, William, 968. 
HOEDT, Kenneth Charles, 1807. 
HOELSCHER, Marcus Andrew, 396. 
HOEPNER, Paul Hellmuth, 785. 


AUTHOR INDEX VOLUME XxXI 


HOERSCH, Theodore Matthew, 3502. 
HOFER, Ernest Harrison, 197. 
HOFF, George Robert, 124. 
HOFFMAN, Barbara Ann, 239. 
HOFFMAN, Carl Bentley, 813. 
HOFFMAN, Charles Wesley, 358. 
HOFFMAN, Donald Edmund, 1776. 
HOFFMAN, Elbert Lee, 3158. 
HOFFMAN, James David, 3709. 
HOFFMAN, James Morton, 215. 
HOFFMAN, Joyce M., 981. 
HOFFMAN, Morton Z., 2126. 
HOFFMAN, Jr., William Henry, 1796. 
HOFMANN, Fritz Walter, 650. 
HOGAN, Herbert Ward, 1173. 
HOGLUND, Richard Frank, 1156. 
HOLBRITTER, John Albert, 3325. 
HOLCOMB, Herman Perry, 2093. 
HOLDEN, Kenneth Baker, 2366. 
HOLDEN, Louis Edward, 3685. 
HOLDEN, Raymond Henry, 3165. 
HOLLANDER, Jerome, 1758. 
HOLLANDER, Philip Ben, 1589. 
HOLLENBACH, S.S.N.D., Sister Mary 
William, 646. 
HOLLEY, Leta F., 3003. 
HOLLIMAN, Rhodes Burns, 2834. 
HOLLINGSWORTH, Joseph Keith, 


1948. 


HOLLOWAY, Robert Ross, 857. 
HOLLOWAY, Jr., William Weller, 


3818. 


HOLLYER, Stewart Gordon, 3844. 
HOLM, Roger Dennis, 1776. 
HOLMAN, Peter Andrew, 372. 
HOLMES, Charles Henry, 304. 
HOLMES, Clifford Newton, 848. 
HOLMES, June Elaine, 3379. 
HOLMES, Richard Arthur, 3301. 
HOLMES, Robert William, 922. 
HOLMES, Wayne Meredith, 1830. 
HOLMES, William Farrar, 3279. 


HOLMGRAIN, Jr., Floyd Harold, 1438. 


HOLMSEN, Andreas August, 1402. 
HOLT, Charles Conrad, 1438. 
HOLT, James Allen, 3614. 
HOLT, John Gilbert, 1024. 
HOLT, Joseph Birch, 774. 
HOLTE, James Edward, 150. 
HOLTON, William Coffeen, 2341. 
HOLUB, Arthur Joseph, 1504. 
HOLZ, Emil Aaron, 2319. 
HOLZER, Alfred, 2337. 

HOMAN, Dennis Nicholas, 1345. 
HONEKAMP, John Richard, 1885. 
HOOD, Robert Wolfe, 80. 

HOOK, Andrew Dunnett, 2275. 
HOOKS, Janet Montgomery, 1397. 
HOOVER, Robert Lloyd, 2757. 
HOOVER, Thomas Burdett, 1777. 
HOPE, Ben Walter, 3556. . 
HOPE, Lannes Homer, 1847. 
HOPKINS, George William, 2554. 
HOPKINS, Henry Robert, 1911. 
HOPKINS, John Chapman, 1599. 
HOPKINS, Theodore Louis, 707. 
HOPKINS, Viola, 2275. 
HOPWOOD, Mortimer Lloyd, 3247. 
HORN, Harry Moore, 3727. 
HORN, Lyle Henry, 3127. 
HORNICK, Richard Joseph, 1260. 
HOROVITZ, Zola Phillip, 2322. 
HOROWITZ, Floyd Ross, 1949. 
HORROCKS, Lloyd Allen, 2876. 
HORTON, David Lee, 1261. 
HORTON, John Edwin, 1657. 
HORWATH, Peter, 343. 
HOSKINS, Dale Douglas, 2877. 
HOSLER, Earl Ramon, 3389. 
HOSNI, Sayed Mohamed, 3510. 
HOSSAINI, Ali Shah Abdul-Wahhab, 


854. 


HOTCHKISS, 3rd., Eugene, 106. 
HOTCHKISS, Sally McMurdo, 1247. 
HOTCHKISS, Sanford Norman, 1247. 
HOTTEL, John Victor, 2357. 
HOUGH, Jr., Wendell M., 106. 


HOUGHTON, II, Arthur Vincent, 1156. 


HOULE, George Louis, 3480. 
HOUNSHELL, Paul Barryman, 1871. 
HOURIGAN, William Rufus, 719. 
HOUSE, Charles Wesley, 2366. 
HOUSE, Robert James, 788. 


HOUSEMAN, Philip Joseph, 3438. 

HOVING, Thomas P. F., 3050. 

HOVIS, James Edward, 2194. 

HOWARD, John Morton, 3004. 

HOWARD, Lorn Lambier, 3730. 

HOWARD, Shirley Ann, 1453. 

HOWE, Herbert James, 170. 

HOWELL, John F., 2054. 

HOWIE, Milham Salem, 54. 

HOY, Don Roger, 3053. 

HOYES, Jack Francis, 552. 

HOYLE, Norman Eugene, 2295. 

HOYT, John Harger, 3057. 

HRYCAK, Peter, 3042. 

HSI, Yu-Tseng, 2085. 

HSIA, Harrison, 81. 

HSIEH, Paul Y., 774. 

HSIUNG, Hsiao-shu, 3629. 

HSU, Kuang Sing, 2442. 

HUANG, Chien Li, 468. 

HUANG, Pien-Chien, 738. 

HUANG, Ru-Chih Chow, 748. 

HUANG, Tseng, 3038. 

HUBBARD, Bertie Earl, 3107. 

HUBBARD, Harold Gene, 374. 

HUBBARD, Richard Dean, 321. 

HUBER, Edward Allen, 3039. 

HUBER, John Talmage, 2424. 

HUBER, William George, 3119. 

HUCKABAY, Houston Keller, 2222. 

HUDDLESTON, Jr., George Richmond, 
471. 

HUDDLESTON, John Vincent, 3404. 

HUDSON, Edwin Morris, 969. 

HUDSON, John Balch, 1514. 

HUDSON, Joseph Thomas, 1109. 

HUEG, Jr., William Frederick, 3581. 

HUFF, Ronald Leon, 1716. 

HUFF, Sally Dachtler, 1717. 

HUGHES, Jr., Author E., 1406. 

HUGHES, Charles Lloyd, 671. 

HUGHES III, Gilbert C., 2086. 

HUGHES, Herbert Howard, 2358. 

HUGHES, Hughie, 107. 

HUGHES, James Marshall, 2582. 

HUGHES, Jane Murphy, 2073. 

HUGHES, John, 3809. 

HUGHES, John Edward, 985. 

HUGHES, Johnson Donald, 975. 

HUGHES, Richard Wilson, 1739. 

HUIZENGA, C. Nolan, 385. 

HUIZINGA, Henry, 1983. 

HULL, Cecil Hale, 582. 

HULL, Frederick Harold, 2224. 

HULL, William Henry Nelles, 3148. 

HULTMAN, Charles William, 782. 

HUMMEL, Dean Loil, 2984. 

HUMMEL, Robert Edward, 3686. 

HUMPHRIES, Charles C., 2003. 

HUNG, Paul Porwen, 1717. 

HUNGER, Edwin Le Roy, 3325. 

HUNGERFORD, David A., 3600. 

HUNGERFORD, Edward Arthur, 2295. 

HUNGERMAN, I.H.M., Sister Marie 

Gabriel, 3487. 

HUNKINS, Kenneth Leland, 2675. 

HUNNELL, John Wesley, 3051. 

HUNSAKER, II, Don, 1673. 

HUNT, Burl, 561. 

HUNT, Darwin Paul, 2383. 

HUNT, John MacKenzie, 2658. 

HUNT, Paul Payson, 299. 

HUNT, William Alfred, 1497. 

HUNTER, Marvin, 2004. 

HUNTER, William F., 3530. 


HUNTINGTON, Ronald Meredith, 1645. 


HURD, Merrill Frye, 2555. 
HURLBURT, Julia Knaff, 1658. 
HURLEY, Daniel James, 1759. 
HURVICH, Marvin Samuel, 970. 
HUSAIN, Syed Mustafa, 1324. 
HUSSEIN, Ahmed Said Hamed, 3247. 
HUSSEINI, Sufian Y., 2310. 
HUTCHESON, Paul Henry, 2731. 
HUTCHISON, James McCulloch, 3714. 
HWANG, Ho-Chien, 2109. 

HWANG, Jen, 2679. 

HYATT, Jr., George, 3686. 

HYDE, James Franklin, 623. 
HYDORN, Allan Eugene, 294. 
HYER, Angus Hillyard, 2442. 
HYMON, Mary Watson, 534. 
HYNES, Jr., Joseph Anthony, 3458. 


I 


IAZZETTA, Vernie Barnett, 3360. 

IBELLE, Bertram Patterson, 2004. 

IBOKO, John Imo, 1619. 

IBRAHIM, Abdel Razek Abdel Fattah, 
2230. 

ICHIDA, Allan A., 1345. 

IGNATOWSKI, Elizabeth Kinzie, 2012. 

IHNEN, Ernel Dean, 1042. 

ILAMS, Jr., Thomas M., 607. 

IKENBERRY, Stanley Oliver, 1126. 

ILANIT, Nathan, 3852. 

ILLINGER, Karl Heinz, 2911. 

IM, Yong Ae, 3255. 

IMADY, Mohammed, 73. 

IMEL, Arthur Madison, 460. 

IMRE, Kaya, 2237. 

IMSANDE, John, 2099. 

INGELS, Jerome Jullian Constand, 
3058. 

INGER, George Roe, 2218. 

INGLE, Morris, 15. 

INGLI, Donald Ammunn, 2967. 

INGWERSON, Dale Roland, 3405. 

INMAN, Elmer B., 311. 

INSELBERG, Raquel Marzan, 3765. 

INSKEEP, Jr., James Edward, 822. 

INSKO, William Robert, 551. 

INTORRE, Benjamin Joseph, 1777. 

IRION, Jack Vincent, 1848. 

IRVINE, Donald Wilson, 2613. 

IRVING, Frank Dunham, 717. 

IRWIN, Allen Leroy, 2808. 

IRWIN, Claire Cook, 132. 

IRWIN, Jr., Howard Samuel, 1724. 

IRWIN, Jack Menzenwerth, 3852. 

IRWIN, John McCormick, 1206. 

ISAAC, Paul Edward, 3759. 

ISARAPANDH, Glom, 3296. 

ISHIDA, Jack Tatsumi, 2922. 

ISHIKAWA, Tomo, 830. 

ISLAM, Abul Khayer Mohammed Nurul, 
3241. 

ISON, James Ratcliffe, 3861. 

ISRAELSEN, Boyd Parker, 151. 

ITZKOWITZ, Norman, 2257. 

IVES, Charlotte Yale, 3366. 

IVES, David Homer, 2877. 

IVES, Edwin Kennedy, 3270. 

IYER, N. Thanukrishna, 2878. 

IZUNO, Takumi, 3234. 

IZZO, Ruth Kelley, 1138. 


J 


JABBUR, Suhayl Jibra’il, 3833. 
JACKA, M. Elizabeth, 1653. 
JACKNOW, Burton B., 55. 
JACKS, Irving, 1254. 

JACKSON, Jr., Charles Wesley, 3853. 
JACKSON, Elton Fender, 2398. 
JACKSON, James Joseph, 1227. 
JACKSON, Kenny, 3784. 
JACKSON, Ray Dean, 651. 
JACKSON,*Teddy Randolph, 3556. 
JACKSON, William Thomas, 445. 
JACOB, Connayil Mani, 1882. 
JACOBOWITZ, Ronald, 2310. 
JACOBS, Ernest, 3730. 

JACOBS, Nicholas Joseph, 1709. 
JACOBSON, Robert Erwin, 2923. 
JACOBSON, Robert Roy, 2893. 
JACQUES, Felix Anthony, 3140. 
JAEGER, Patricia Joanne, 896. 
JAHN, Otto Lorenz, 3218. 
JAHODA, Gerald, 910. 

JAKES, Jr., Frank Henry, 991. 
JAMES, David William, 3280. 
JAMES, Dean B., 472. 

JAMES, John Cary, 2477. 
JAMES, Katherine Giddings, 3005. 
JAMES, Kenneth Raymond, 2556. 
JAMES, Stuart Burke, 1565. 
JAMISON, Homer Claude, 3754. 
JAMISON, Joel Dexter, 2477. 
JANOV, Arthur, 3182. 

JANSS, Edmund Walber, 252. 
JAN-TAUSCH, James, 2984. 
JAQUES, Robert Paul, 3235. 
JARRARD, Norman Eugene, 2714. 
JASUTYTE, Cordelia, 3769. 
JAWOREK, Walter Gibson, 1785. 





JAYNE, Anne Cronin, 3594. 
SISTER JEAN, T.C.G., 816. 
JEFFERY, Sylvia Viera, 2715. 
JELDEN, David Lawrence, 1470. 
JELINEK, Arthur Julius, 2074. 
JELLUM, Milton Delbert, 3210. 
JENKINS, Carlyle David, 2005. 
JENKINS, Eli Seth, 197. 

JENKINS, Jr., Harry Earle, 688. 
JENKINS, Johnie Norton, 1693. 
JENKINS, Marie Magdalen, 3563. 
JENKINS, Sophie Landeck, 1818. 
JENKINS, Thomas Vinnedge, 2592. 
JENNE, Everett Arthur, 3585. 
JENNINGS, Otho, 108. 

JENSEN, Jay Robert, 1664. 
JENSON, M.D., Conrad Belnap, 1921. 
JIMENEZ, Frine Florendo, 497. 
JOB, Kenneth Alvin, 3017. 
JOHANSSON, Jr., Folke Carl, 595. 
JOHN, LaVerd, 2985. 

JOHN, Russell Edward, 396. 
JOHNS, Donald Charles, 2738. 
JOHNS, Eugene Hoover, 2986. 
JOHNS, Gilbert Roland, 2798. 


JOHNSEN, Jr., Thomas Norman, 2086. 


JOHNSON, Donald, 2691. 
JOHNSON, Elwin Leroy, 1146. 
JOHNSON II, Fred Clifford, 3896. 
JOHNSON, Fred M., 3818. 
JOHNSON, George W.., 896. 
JOHNSON, Harry Lee, 912. 
JOHNSON, Harvey Clayton, 519. 
JOHNSON, Hollis Ralph, 2858. 
JOHNSON, James Albert, 2039. 
JOHNSON, James Rosser, 3410. 
JOHNSON, Lane Joseph, 1906. 
JOHNSON, M. Margueritte, 2287. 
JOHNSON, Norman Jack, 3678. 
JOHNSON, Robert Darwin, 1832. 
JOHNSON, Robert Lawrence, 3670. 
JOHNSON, Robert Morton, 417. 
JOHNSON, Ronald Engle, 2358. 
JOHNSON, Roy Henry, 3114. 
JOHNSON, Royce Oliver, 2577. 
JOHNSON, Russell Clarence, 428. 
JOHNSON, Theodore Oliver, 281. 
JOHNSON, Virginia Kroener, 612. 
JOHNSON, Wilbur Vance, 3133. 
JOHNSON, William Alexander, 1271. 
JOHNSON, William Clarke, 568. 
JOHNSON, William Emmett, 1849. 
JOHNSON, Wynne Elton, 2215. 
JOHNSTON, Rupert Bernard, 116. 
JOHNSTONE, James David, 1439. 


JOLLY, Sr., J. Marvin. CSC XXII, 96. 


JONAS, Arthur Herbert, 3018. 
JONES, Alan Robert, 2258. 
JONES, Arlynne Lake, 2986. 
JONES, Benjamin W., 1565. 
JONES, David L., 1974. 

JONES, Douglas Norin, 3301. 
JONES, Jr., Edward Joseph, 3840. 
JONES, Evan Thomas, 1377. 
JONES, Francis T., 1390. 

JONES, Franklin Ross, 519. 
JONES, Jr., Grover Stephen, 3470. 
JONES, Hebert Merle, 2557. 
JONES, Herbert Whittier, 356. 
JONES, Joe Henton, 2844. 

JONES, Jr., John Frederick, 3031. 
JONES, Jr., Joseph, 998. 

JONES, Raymond Lawrence, 2613. 
JONES, Robert Carroll, 3710. 
JONES, Rowena Revis, 1554. 
JONES, Sidney Lewis, 788. 
JONES, Walter LaRue, 3204. 
JONES, Walter Richard, 1995. 
JONES, Warren Saunders, 265. 
JONES, Wendell Lyons, 2731. 
JORDAN, Evan Paul, 2040. 
JORDAN, June Beaver, 2987. 
JORDAN, Laura Josephine, 3715. 
JORGENSEN, LaVernia Mae, 1123. 
JORGENSEN, Paul J., 775. 
JORVE, Warren Russell, 235. 
JOSHI, Aravind Krishna, 913. 
JOYNER, Judith Rebecca, 2967. 
JUDENFRIEND, Harold, 1872. 
JUERGENSMEYER, John Eli, 2348. 
JULIAN, Gordon Ray, 1739. 
JULIAN, Paul Rowland, 218. 
JUMPER, Charles Frederick, 3647. 


AUTHOR INDEX VOLUME XXI 


JUMPER, Sidney Roberts, 3744. 
JUNGKUNTZ, Richard Paul, 3453. 
JUSTESEN, Don Robert, 2798. 
JUSTICE, Keith Evans, 708. 
JUTILA, John Wayne, 2251. 
JUTILA, Sakari Tapani, 2659. 
JUVILER, Peter Henry, 945. 
JWAIDEH, Wadie, 1991. 


K 


KABACK, Stuart Mark, 759. 
KABAS, Guglielmo, 760. 
KADDOU, Nadheema Salih, 392. 
KADIS, Vincent William, 1684. 
KADLEC, John Adolph, 2065. 
KADLEC, John Edward, 82. 
KADUSHIN, Charles G., 1282. 
KAEHLER, Richard Charles, 1637. 
KAGAN, Norman Irwin, 3361. 
KAHLON, Avtar Singh, 3296. 
KAHN, Peter B., 2750. 

KAHN, Walter K., 1504. 
KAHRS, Mary Viola, 1872. 
KAISER, Louis Howard, 3311. 
KALEY, Gabor, 2345. 


KALLANDER, Lawrence George, 3256. 


KALLER, Cecil Louis, 1578. 
KALLET, Anthony, 2359. 
KALMAN, Otto Frederick, 3280. 
KALNINS, Arturs, 329. 
KALVODA, Josef, 225. 

KAMAL, Abdul Latif, 412. 
KAMAL, Taymour Hussein, 223. 
KAMATH, G. Sanjiv, 2127. 
KAMATH, I. S. Krishna, 1865. 
KAMBOUR, Roger Peabody, 1390. 
KAMIEN, Chaim Zelman, 1895. 
KAMMEN, Harold Oscar, 39. 
KAMMER, Herbert, 2859. 
KAMMEYER, Kenneth Car] William, 


3879. 


KAMPMEIER, Jack August, 2894. 
KAMUDAMAS, Virat, 497. 
KANAL, Laveen, 1153. 

KANDEL, Denise Bystryn, 985. 
KANE, James Joseph, 2894. 
KANE, Robert Bignal, 1139. 
KANG, Moon Hyung, 1398. 

KANG, Tzu-Liang, 2649. 

KANG, Woong Ki, 1886. 

KAPLAN, David, 2074. 

KAPLAN, Donald Martin, 2988. 
KAPLAN, Herbert Harold, 862. 
KAPPLER, Richard Georges, 1949. 
KAPUR, Jit L., 265. 
KARABATSOS, Nick, 1710. 
KARAKAWA, Walter Wataru, 1332. 
KARASON, Halldor Carl, 3716. 
KARIER, Clarence Joseph, 538. 
KARL, David Joseph, 3281. 
KARLE, Irmgard Frieda, 1099. 
KARLSON, KarlErik Sture, 3228. 
KARPAT, Kemal H., 946. 

KARPF, Bertram Victor, 683. 
KARSTETTER, Bruce Richard, 1052. 
KASCHUBE, Dorothea Vedral, 425. 
KASTEN, Duane Frank, 125. 
KATAN, Theodore, 68. 

KATEB, George Anthony, 947. 
KATIYAR, Kamta Prasad, 2412. 
KATOH, Arthur Kow, 1673. 
KATONGOLE, Richard Green, 2699. 
KATZ, Jerrold Jacob, 3487. 
KAUFFMAN, Herbert LeRoy, 874. 
KAUFFMAN, Marvin Earl, 2248. 
KAUFMAN, Mae Elizabeth, 2592. 
KAUFMANN, Alvern Walter, 3312. 
KAVANAGH, Thomas, 2849. 
KAWAHATA, Masayuki, 142. 
KAWAMURA, Naoko, 2412. 
KAWASAKI, Edwin Pope, 2103. 
KAWASE, Makoto, 2866. 

KAY, Jack Garvin, 1078. 

KAZEM, Ahmed Khairy Mohamed, 


3019. 


KAZMAIER, Harold Eugene, 21. 
KAZMIER, Leonard John, 2359. 
KEARNEY, Walter Alexander, 1818. 
KEATING, Kenneth Bernard, 1606. 
KEEFER, Truman Frederick, 3784. 
KEENA, C.S.C., Rev. Joseph Patrick, 


1555. 


KEENAN, Boyd Raymond, 3153. 
KEENAN, Joseph Sessions, 2040. 
KEENAN, Roy William, 2099. 

KEIM, Seward Russell, 1512. 
KELLEHER, James Stewart, 3205. 
KELLEHER, William Joseph, 2879. 
KELLER, Edmund B., 975. 
KELLER, Richard Calvin, 1928. 
KELLERS, Charles Frederick, 2341. 
KELLEY, Charles Edward, 1423. 
KELLEY, John Ernest, 2311. 
KELLEY, Ralph Edward, 1222. 
KELLEY, Robert Keith, 1646. 
KELLOGG, Roberta Meade, 2630. 
KELLY, O.S.B., Rev. James William, 


3115. 


KELLY, Leo Jay. CSC XXII, 101. 
KELTON, Raymond Harrison, 3480. 
KEMP, Gavin Arthur, 2845. 
KEMP, Robert Timberlake, 2894. 
KENDALL, Herbert Bruce, 3192. 
KENDLE, Burton Stuart, 3090. 
KENDRICK, Vernon Dale, 2593. 
KENNEDY, wames Stewart, 160. 
KENNEDY, Leonard Milton, 498. 
KENNEDY, Robert Allen, 2738. 
KENNEY, Louis Augustine, 2691. 
KENNY, David Herman, 3629. 
KENOSIAN, Charles Kenneth, 897. 
KENT, Eric G., 3854. 

KENYON, Gerald Sidney, 3353. 
KEPHART, John Edgar, 347. 
KEPPEL, Anna Marie, 1448. 
KERN, Edward Lane, 2127. 
KERR, James William, 1163. 
KERSTEN, Jr., Earl William, 3744. 
KESHIAN, Jerry Gary, 3379. 
KESSEL, David Harry, 291. 
KETELS, Arthur O., 3192. 
KETTLER, David, 2769. 

KEY, Donald Rochester, 1213. 
KHAN, Taufiq Mohammad, 3671. 
KHANNA, Pushpa, 3605. 
KHANNA, Shanti Swarup, 1308. 
KHURI, Albert, 55. 

KHURI, Musa, 3785. 

KIDD, Aline Halstead, 366. 
KIDDER, John Newell, 651. 
KIDDER, Robert Ralph, 266. 
KIEBURTZ, Richard Bruce, 3822. 
KIEFER, John U. G., 3687. 
KIEFFER, Martin, 3439. 
KIELSMEIER, Milton, 1460. 
KIENER, Pierre Emil, 3270. 
KILAND, James Ray, 1255. 
KILLIGREW, John William, 3759. 
KILLION, Philip James, 1357. 
KILPATRICK, Arlene V., 311. 
KILPATRICK, Julia, 2698. 

KIM, Gwan, 775. 

KIM, Ik Chang, 959. 

KIM, Jae Nam, 2071. 

KIM, Jin-Young, 3271. 

KIM, Lester Edward, 1646. 

KIM, Young Hum, 3511. 
KIMBALL, Stanley Buchholz, 3760. 
KINCAID, Clarence E., 2594. 
KIND, Phyllis Dawn, 2078. 
KINDSCHY, Dwight Lewis, 499. 
KING, Elsie Viola, 3882. 

KING, F. J., 2013. 

KING, James Ping, 69. 

KING, Kendall Cross, 2326. 
KING, Kenneth Edward, 1440. 
KING, Leslie John, 1906. 

KING, Martin Lee, 3302. 

KING, Robert Leroy, 2932. 

KING, Theodore Matthew, 3833. 
KING- FARLOW, John, 2746. 
KINGSLEY, Jack Dean, 3133. 
KINKADE, Robert Gaffner, 2383. 
KINLAW, Howard McConneral, 2578. 
KINNE, Ivan Liddle, 3297. 
KINNEY, Roland Walter, 445. 
KINRA, Kundan Lall, 3211. 
KINSER, Samuel Christianson, 1544. 
KINTSCH, Walter, 1261. 
KINUKAWA, Masakiti, 1206. 
KIPNES, Sol M., 776. 

KIRBY, James Ray, 2093. 

KIRK, David Livingstone, 2879. 
KIRK, David Morrison, 874. 
KIRK, Robert Henry, 1166. 


KIEN, Gerald Alan, 1965. 
KIRKPATRICK, John David, 288. 
KIRSCHMAN, John Charles, 2460. 
KITANO, Tosinobu George Francis, 

2933. 
KITTOCK, David Louis, 413. 
KITTREDGE, Robert Elwin, 3362. 
KIVEL, Joseph, 472. 
KIVETTE, Ruth Montgomery, 189. 
KIVLIN, Joseph Edward, 1679. 
KJELDERGAARD, Paul Myron, 3173. 
KLABOE, Peter, 69. 
KLEBER, Richard Smedstad, 1578. 
KLEBNIKOV, Georges, 875. 
KLEIN, Edward B., 1275. 
KLEIN, George, 1618. 
KLEIN, Imrich, 2650. 
KLEINMAN, Seymour, 809. 
KLEMKE, Elmer Daniel, 1593. 
KLENK, William Charles, 2239. 
KLEPPNER, Amy Morrissey, 647. 
KLEYN, Dick Henry, 39. 
KLING, Blair Bernard, 862. 
KLINE, William Edward, 3516. 
KLISIEWICZ, John Michael, 417. 
KLITZKE, Louis Ladde. 

CSC XXII, 106. 

KLOKHOLM, Erik, 1606. 
KNAFF, Paul Robert, 246. 
KNAPP, Austin Carlyle, 2631. 
KNAPP, Kenneth T., 2506. 
KNAUSS, Harold John, 3248. 
KNAVEL, Dean Edgar, 2428. 
KNEPPER, Alvin, 3512. 
KNIGHT, Jr., Ernest, 3248. 
KNIGHT, Frank Bardsley, 2311. 
KNIGHT, James Milton, 2750. 
KNILL, William Douglas, 1819. 
KNIPE, Edythe Mitchell, 3362. 
KNOLLE, Peter, 25. 
KNOPF, Richard Clark, 3077. 
KNOTT, Robert Peter, 2906. 
KNOX, Jr., Jack Hudgens, 1732. 
KNUTSON, Kenneth Wayne, 2850. 
KOBAYASHI, Teruo J., 2773. 
KOCH, Heinz Frank, 2110. 
KOCH, William Bernard, 312. 
KOEHL, Jr., William John, 1378. 
KOEHLER, Walter Robert, 760. 
KOEHN, Edna Bertha, 133. 
KOENIG, Edward, 3834. 
KOENIG, Isidore Morris, 134. 
KOESTER, Paul William, 3717. 
KOHIN, Barbara Castle, 656. 
KOHMOTO, Sutesaburo, 340. 
KOHN, Stella Esther, 40. 
KOHRS, ElDean Vere, 3535. 
KOIDE, Samuel Saburo, 1358. 
KOLAIAN, Jack Harry, 3. 
KOLKAILA, Ahmad M., 3206. 
KOLLMER, German Franz Karl, 2850. 
KOLSON, Clifford John, 2215. 
KOLTUV, Myron, 959. 
KOLYER, John McNaughton, 1062. 
KONGPRICHA, Santad, 2912. 
KONHEIM, Alan Gustave, 1579. 
KONOWALOW, Daniel Dimitri, 3282. 
KONRAD, Alexander Nissan, 898. 
KONTOS, Emmanuel G., 1078. 
KOONS, David Swarner, 3031. 
KOONS, Jr., Paul Birely, 1255. 
KOONTZ, Eunice Raby, 2194. 
KOOROS, Ahmed, 1416. 
KOPELMAN, Raoul, 2507. 
KOPLIN, Eldon A. CSC XXII, 111. 
KOPP, S.N.J.M., Sister Mary Audrey, 

3544. 
KOPPEL, Lowell B., 3032. 
KOPSTEIN, Felix Friedrich, 3861. 
KOPYTOFF, Igor, 2857. 
KORANDA, John James, 1725. 
KOREY, William, 863. 
KORMAN, Ruth Zloten, 1339. 
KORNBLUM, Sylvan, 371. 
KOROBKIN, Irving, 3125. 
KOROL, Madeleine, 898. 
KOROTKIN, Arthur Lewis, 1637. 
KOSHY, Karyanil Thomas, 1387. 
KOSIER, Frank James, 2732. 
KOSOW, Irving Lionel, 3326. 
KOTHE, Kenneth Ralph, 3059. 
KOTNIK, Louis John, 1492. 
KOTTCAMP, Jr., Edward Howard, 580. 





KOTTKE, Frederick Edward, 1412. 
KOTZ, Samuel, 3800. 
KOUTSOUDAS, Andreas, 3775. 
KOWALCZYK, Richard Stanley, 292. 
KOZIK, Eugene, 2154. 

KRAAI, Dwight Alan, 3738. 
KRAEBEL, Charlotte Marie, 56. 
KRAMER, Henry Hermann, 3647. 
KRAMER, Morton, 3630. 
KRAMER, Raymond A., 776. 
KRAMER, Sherman Francis, 1532. 
KRAUSE, Margarida Oliveira, 438. 
KRAUSKOPF, Charles Joseph, 953. 
KREIGHBAUM, William Eugene, 460. 
KREN, George Michael, 607. 
KRENTZ, Edgar Martin, 1558. 
KRESKY, Edward Mordecai, 2775. 
KREVOLIN, Nathan, 1139. 

KRIEG, Noel Roger, 2434. 
KRIEGEL, Leonard, 2296. 
KRIKSZENS, Arthur Eric, 2434. 
KRIMSKY, Martin Louis, 367. 
KRITIKOS, Haralambos N., 3731. 
KROHN, Roger George, 2031. 
KROMBEIN, Karl von Vorse, 3206. 
KRONIK, John William, 1566. 
KRUATRACHUE, Foongfuang, 2707. 
KRUEGER, Charles Gordon, 3470. 
KRUEGER, Harvey Richard, 2839. 
KRUEGER, John Richard, 1558. 
KRUG, Richard Fred, 2405. 
KRULL, Charles Fred, 413. 
KRUMBEIN, Eliezer, 1256. 
KRUSCHWITZ, Walter Hillis, 3688. 
KRUSHENSKY, Richard Dean, 849. 
KRUZAS, Anthony Thomas, 2303. 
KUANG, Huan Pao, 1206. 

KUBOTA, Mitsuru, 1365. 

KUBU, Edward Thomas, 2895. 
KUBY, Jr., William Cyrus, 1147. 
KUHN, Cedric W, 1700. 
KULKARNI, Ramchandra Krishna, 


1350. 


KULLBACK, Joseph Henry, 3471. 
KULMAN, Herbert Marvin, 3564. 
KUMARAN, P. S. Sampath, 2507. 
KUMTA, Umesh Shivrao, 3249. 
KUNDAK, Suat Saadet, 185. 
KUNKLE, George Robert, 3749. 
KUNZ, Peter Dale, 1599. 
KURKJIAN, Badrig, 634. 
KURTZ, David Allan, 1759. 
KURTZ, Stewart Kendall, 2330. 
KURTZ, Vincent Ellsworth, 595. 
KURYLA, William Collier, 3272. 
KURZ, Ronald Burton, 3524. 
KURZWEIL, Jr., Frederick, 152. 
KUSCHE, Roger William, 689. 
KUTLER, Stanley Ira, 1174. 
KUYATT, Chris Ernie Earl, 1969. 
KVAM, Donald Clarence, 643. 
KWACK, Beyoung Hwa, 1725. 


L 


LAASPERE, Thomas, 3040. 
LaBACH, James Parker, 350. 
LaBARGE, Richard Allen, 2525. 
LABOR, Earle Gene, 3098. 
LABOWITZ, Leonard Cecil, 2128. 
LACHMAN, Roy, 247. 

LACY, Dan Edgar, 1123. 
LAERDAL, Osmund Arnbjorn, 446. 
LAFERRIERE, Arthur Leo, 1062. 
LAFF, Robert Allan, 939. 
LaFLEUR, Robert George, 3419. 
LAI, David Chin, 572. 

LAKRITZ, Julian, 2111. 

LA LANCETTE, Eugene Albert, 1760. 
LAM, Daniel J., 3407. 

LAMB, Donald Joseph, 2906. 
LAMB, Pose Maxine, 2206. 

LAMB, W. Ralph, 2937. 

LAMBE, Edward B. D., 2330. 
LAMBE, Robert Carl, 418. 
LAMMERS, Donald Ned, 179. 
LAMOTTE, Clifford E., 31. 
LAMPER, Neil, 3694. 
LANCASTER, Douglas Allan, 2413. 
LAND, Hugh Colman, 708. 

LAND, Warren Alonzo, 1808. 
LANDAU, Miriam Feldman, 960. 
LANDES, J. D., 1796. 


AUTHOR INDEX VOLUME XXI 


LANDOLT, Paul Albert, 1614. 
LANDRITH, Harold Fochone, 1820. 
LANE, John Charles, 1988. 
LANE, Jonathan Page, 2812. 
LANE, W. Clayton, 3540. 
LANG, Mary Jane, 2632. 
LANG, Raymond Walter, 3601. 
LANGBEIN, Leland Henry, 486. 
LANGE, Jr., Charles Ford, 1740. 
LANGE, Leo Jerome, 3108. 
LANGEFELD, Wilfred Chris, 3703. 
LANGER, Peter Hans, 1332. 
LANGERAK, Robert Willard, 2160. 
LANGFORD, III, Cooper Harold, 1079. 
LANGFORD, Florence, 1934. 
LANGHAM, Max Raymond, 3659. 
LANGLEY, Harold David, 1174. 
LANGLEY, S.J., Reverend Wendell 
Edward, 3077. 
LANGSTON, LaMoine, 1821. 
LANGSTON, Robert Dorn, 2367. 
LAPKIN, Benjamin, 3165. 
LaPLANTE, Joseph Paul, 2094. 
LAPOINTE, Serge Michel, 3496. 
LAREW, Hiram Gordon, 146. 
LAREW, Leonor Arce, 3019. 
LARGENT, Francis Dean, 1109. 
LARK, Neil LaVern, 1978. 
LARSEN, Charles McLoud, 2632. 
LARSEN, Wesley Pratt, 3565. 
LARSON, Arnold Bendik, 74. 
LARSON, Harold Joseph, 1580. 
LARSON, Milton Byrd, 3402. 
LARSON, Robert Nelson, 947. 
LARUS, Joel, 1241. 
LA SALLE, Marjorie, 730. 
LASHBROOK, Austin Maurice, 882. 
LASKAR, Amulya Lal, 3133. 
LATCH, Garrick Cecil Morland, 418. 
LATIMER, Jr., Frederick P., 2258. 
LATORRE, Victor Robert, 831. 
LAUCK, David Robert, 3896. 
LAUER, Kenneth Robert, 1889. 
LAUFERSWEILER, Joseph Daniel, 


3242. 


LAUG, George Milton, 318. 

LAURIA, Anthony Thomas, 201. 

LAURO, Gabriel Joseph, 1025. 

LAUT, S.J., Stephen Joseph, 1950. 

LaVILLA, Robert Eugene, 1778. 

LAVIN, David Edwin, 3182. 

LAW, Paul Foster, 3731. 

LAW, William Brough, 934. 

LAWES, Jr., Robert Clement, 2739. 

LAWLER, John Patrick, 1516. 

LAWLESS, Edward William, 70. 

LAWRANCE, Alan Harvey, 3078. 

LAWRENCE, Bessie F., 2946. 

LAWRENCE, Vivian S., 884. 

LAWS, Donald Frederick, 3566. 

LAWSON, Gerald Lee, 1962. 

LAWTON, John George, 1892. 

LAY, Elery Arnold, 600. 

LAYTON, Richard, 2466. 

LAYZER, Arthur J., 3497. 

LAZARCIK, Gregor, 785. 

LAZER, Harry, 2770. 

LE, Van-Diem, 1929. 

LEACH, Jr., Roland Melville, 41. 

LEACOCK, James Albert, 2222. 

LEATHERS, Frank Powell, 1821. 

LeBOW, Mary Ruth T., 130. 

LECHNER, O.S.U., Sister Joan Marie, 
3091. 

LECKIE, Donald S., 2235. 

LEDER, Lawrence H., 180. 

LEE, Anne Marold, 800. 

LEE, Bernard Shing-Shu, 1492. 

LEE, Bung-Chung, 3043. 

LEE, Carson, 3517. 

LEE, Chan, 586. 

LEE, Cheuk-Man, 3640. 

LEE, Chuan-pu, 2880. 

LEE, Chul Choo, 139. 

LEE, Chung Hsia, 3738. 

LEE, Chung Myun, 3745. 

LEE, Edwin Borden, 1175. 

LEE, Edwin Eugene, 520. 

LEE, Ernest Bruce, 1956. 

LEE, Hua-Tung, 1505. 

LEE, Jen-Hwa, 608. 

LEE, Maw-Lin, 3308. 

LEE, Seung Yun, 1416. 


LEE, Tung-Ming, 1512. 

LEECH II, James Henry, 1346. 
LEFORT, Jr., Henry Gerard, 3723. 
LEGENDRE, Richard Charles, 1778. 
LeGOFF, Eugene, 2112. 
LEHTINEN, Laura Elizabeth, 3166. 
LEIGHT, Gilbert, 991. 

LEIGHTON, Jr., Alvah Theodore, 7. 
LEIS, Hans Herman, 2189. 
LEITNAKER, James Maclean, 1079. 
LELAND, Jr., Edwin Albert, 2353. 
LELIAKOV, Igor Paul, 1893. 
LELLOUCHE, Gerald Stanley, 1222. 
LENT, James Robb, 313. 

LENZ, Alfred C., 1525. 

LEO, Micah Wei-Ming, 1005. 
LEONARD, Jr., Clifford Shattuck, 


1946. 


LEONARD, Edward F., 827. 
LEONARD, Mary Therese, 2988. 
LEONARD, Samuel David, 2014. 
LEONARD, Thomas James, 225. 
LEPAK, Joseph Werneth, 2835. 
LEPORE, Albert Ralph, 125. 
LEPP, Herman Irwin, 3006. 
LERCH, Harold Hubert, 1476. 
LEROY, Paul Edwin, 1176. 
LEROY, Perry Eugene, 1176. 
LESLIE, John M., 1110. 
LESTER, Jr., Herschel T., 2614. 


LeSTOURGEON, Diana Elizabeth, 899. 


LEUSCHEL, Donald Ardell, 2708. 
LEVENSON, Gordon Edward, 998. 


LEVERETT, Jr., Sidney Duncan, 2346. 


LEVESON, David Jeffrey, 850. 
LEVEY, Samuel, 3752. 

LEVIN, Adeline Lois, 3367. 
LEVIN, Robert Edmond, 831. 
LEVINE, Earl David, 1515. 
LEVINE, Estees Potter, 3235. 
LEVINE, Eugene, 657. 
LEVINE, Isaac Jacob, 2478. 
LEVINE, Samuel, 2594. 
LEVITCH, Mark Edward, 2461. 
LEVY, Edwin Lewis, 2041. 
LEVY, Lawrence Sherwin, 3471. 
LEVY, Stanley S., 2112. 

LEW, John S., 3824. 

LEWIN, Morton Herbert, 3731. 
LEWIS, Clyde Joseph, 2692. 
LEWIS, David Trevor, 989. 
LEWIS, Glenn Edwin, 201. 
LEWIS, James Hubert, 2924. 
LEWIS, Otis Griffin, 2128. 
LEWIS, William David, 2535. 
LEWIS, William Hubert, 664. 
LEY, Katherine Louise, 1453. 
LI, Che-Yu, 1886. 

LI, Isabel Wen-Hsuan, 730. 
LIAO, Tsung-kai, 2479. 
LIBBY, John Lester, 1299. 
LICHTENBERGER, William Wayne, 


3397. 


LIEBERMAN, Alan Jay, 2014. 
LIEBMAN, Charles Seymour, 3149. 
LIEDL, Gerald LeRoy, 163. 
LIEPINS, Raimond, 461. 

LIEU, Paul Son, 720. 

LIGHT, Martin, 1567. 

LIGHT, Robley Jasper, 3630. 
LIGHTY, Richard William, 3602. 
LILLEHEI, M.D., Richard Carlton, 


3503. 


LIN, Jung-shun, 1238. 

LIN, Pen-min, 152. 

LINCOLN, Charles Eric, 1271. 
LINDBERG, Jr., John Albert, 1956. 
LINDEN, Donald Adolph, 153. 
LINDENMEIER, Charles William, 


3825. 
LINDERMAN, Jr., Earl William, 1849. 


LINDHOLM, Byron Walter, 3531. 
LINDHOLM, Ulric Svante, 3406. 
LINDSAY, Donald Bryce, 1822. 
LINDSAY, Jr., James Edward, 3398. 
LINDY, Lowell Berga, 1760. 
LINES, Stiles Bailey, 976. 

LING, Alfred Soy Chou, 209. 
LINGER, Don Albert, 1890. 
LINGOES, James Charles, 3524. 
LINGREL, Jerry B., 2880. 

LINK, Jr., Joseph F., 3694. 
LINK, William James, 2479. 


LINKUGEL, Wilmer Albert, 3193. 
LINNEMAN, William Richard, 1567. 
LINSLEY, Robert Martin, 2248. 
LINTON, Thomas Edwin, 3346. 
LIPP, James Albert, 1983. 
LIPPMANN, Irwin, 297. 
LIPSCHUTZ, Seymour Saul, 202. 
LISENSKY, Robert Paul, 1272. 
LISTER, Earle Edward, 3215. 
LISTON, Thomas Vincent, 1063. 
LITT, Mitchell, 3723. 
LITTERST, Milton Rolland, 2161. 
LITTLE, Charles Oran, 1685. 
LITTLE, George F. G., 2692. 
LITTLE, Ralph Carter, 473. 
LITVAK, Marvin Mark, 3818. 
LIU, Bede, 1505. 
LIU, Benjamin Young-hwai, 3403. 
LIU, Hsi-Ching, 914. 
LIU, Samuel Hsi-peh, 2341. 
LIVIGNI, Russell Anthony, 2129. 
LIVINGSTON, Peter Moshchansky, 
3282. 
LOAN, Conrad Charles, 999. 
LOBDELL, Lawrence Orthel, 2947. 
LO CICERO, Vincent, 3769. 
LOCKE, Stanley, 202. 
LOCKNER, Allyn Olson, 2938. 
LOCKWOOD, Lewis Henry, 3115. 
LOCKWOOD, Stephen Hoyt, 499. 
LOEB, George Irwin, 1779. 
LOGAN, James P., 789. 
LOGAN, Joseph Skinner, 3398. 
LOGAN, Nell Pauline, 2268. 
LOHR, Helen Meta, 3368. 
LOHRENZ, John, 2650. 
LOIRE, Norman Paul, 56. 
LONDON, Edwin Wolf, 3810. 
LONG, Clifford Allan, 1580. 
LONG, Franklin Leslie, 2419. 
LONG, James Earl, 1166. 
LONG, John Cornelius, 538. 
LONG, John Marshall, 1100. 
LONG, Keith Royce, 1711. 
LONGLEY, Mars Yule, 1534. 
LOO, Harry Huan-Yen, 1890. 
LOOMIS, Alden Albert, 3420. 
LOONEY, Ralph William, 1391. 
LOPATA, Simon, 790. 
LOPER, Jr., Carl Richard, 3407. 
LORD, Arthur Nelson, 164. 
LORD, Lois Pearl, 1726. 
LORENZ, Maurice Gene, 142. 
LORING, Janet, 2042. 
LORUSSO, Rocco Eugene, 2989. 
LOTH, Paul Edward, 1468. 
LOTKOWSKI, Wladyslaw M., 1907. 
LOTLIKAR, Prabhakar Dattaram, 446. 
LOTTES, Jr., John J., 2633. 
LOUCKS, Orie Lipton, 438. 
LOUGHLIN, Leo James, 547. 
LOUGHRY, Frank Glade, 2429. 
LOUTZENHISER, Donald Ruel, 1647. 
LOUW, Gideon Nel, 1313. 
LOVALD, Keith Arthur, 2032. 
LOVE, Alice Louisa, 1940. 
LOVE, Willie Nell Stallings, 2715. 
LOVEJOY, Roland William, 473. 
LOVELESS, Edward Eugene, 3327. 
LOVELL, John Harrison, 351. 
LOW, Natalie S., 240. 
LOWE, John Arthur, 1299. 
LOWE, Phyllis Mildred Baker 
Kinnison, 3007. 

LOWE, William Tebbs, 1477. 
LOWENGRUB, Morton, 3801. 
LOWRANCE, Robert Bruce, 818. 
LU, David Kun-hsi, 949. 
LU, John Yaotung, 3660. 
LUBAHN, Jack Douglas, 2129. 
LUBELL, David, 2311. 
LUBETSKY, Jacob, 1625. 
LUBKIN, Elihu, 1978. 
LUBOVE, Roy, 1930. 
LUCEY, Robert Francis, 3219. 
LUCOVSKY, Gerald, 1607. 
LUDVIGSON, Harold Wayne, 2015. 
LUDWIG, George Harry, 1969. 
LUND, Richard Boardman, 57. 
LUND, Jr., William Albert, 1673. 
LUNDGREN, Thomas Soneral, 1899. 
LUNDQUIST, Justin Nels. 

CSC XXII, 115. 





LUNSTRUM, John Paul, 2634. 
LUPIEN, Paul Joseph, 2861. 
LUPTON, William Hamilton, 657. 
LUTERMAN, David M., 2826. 
LUTNICK, Solomon, 864. 
LUTTER, Martin Henry, 3439. 
LYCAN, Daniel Lewis, 1498. 
LYDEN, Fremont James, 2353. 
LYKES, Richard Wayne, 608. 
LYLE, Harry Curlis, 2147. 
LYMAN, Kenneth Cox, 699. 
LYNCH, Charles Henry, 2799. 
LYNCH, Charles Theodore, 3609. 
LYNCH, Patrick Daniel, 1823. 
LYNCH, Philip James, 2750. 
LYON, Leonard Jack, 2066. 
LYON, Melvin Ernest, 623. 
LYONS, John Ormsby, 2716. 
LYONS, Leslie Allan, 2054. 
LYONS, Richard Smilie, 2276. 
LYTLE, Charles William, 202. 


M 


MA, James Chao-seng, 2523. 

MA, Robert Chueng-Shyang, 1233. 
MacDIARMID, Roy Angus, 170. 
MACDONALD, Ronan Gerald, 1097. 
MACEACHEN, John, 1101. 


MacFADDEN, Jr., Frederick R., 3785. 


MACFARLANE, Sidley Kerr, 2670. 


MacGIBBON, Alexander Duncan, 1184. 


MacGINITIE, Walter Harold, 126. 
MAC GOWAN, Bruce Ian, 2480. 
MACGREGOR, James Grierson, 3394. 
MACHNITS, Ernest Joseph, 3380. 
MAC INTOSH, Shirley Pade; 2784. 
MACK, Jay David, 521. 

MACK, Martin Palmer, 842. 
MACKAVEY, William Raymond, 3532. 
MACKAY, Kenneth Hugh, 414. 
MacKENZIE, Donald Ralph, 3410. 
MacKENZIE, Kenneth M., 180. 
MACKEY, John Linn, 1779. 

MACKIE, Jr., Norman S., 229. 
MACKIEWICZ, John Stanley, 3566. 
MACKLEM, James Edgar, 823. 
MACKLEM, Michael Kirkpatrick, 


3091. 


MacLEOD, Robert Meredith, 2100. 
MacMULLAN, Ralph Austin, 1299. 
MACNAIR, Richard N., 2481. 
MacNIVEN, Hugh Gordon, 1239. 
MAC RAE, Alfred Urquhart, 359. 
MADAN, Stanley Krishen, 1366. 
MADAY, Clarence Joseph, 1157. 
MADDEN, Joseph Matthew, 1638. 
MADSEN, Niels, 143. 

MADSON, Donald Claus, 805. 
MAEHR, Martin Louis, 1850. 
MAGARY, James Frederick, 3703. 
MAGEE III, Aden Combs, 1042. 
MAGEL, Charles R., 3488. 
MAGILL, Benjamin Fulton, 397. 
MAGOULAS, Jimmy, 2968. 
MAGRATH, George, 1864. 
MAHAN, S.J., Terrance Leon, 1544. 
MAHANTY, Jagadishwar, 657. 
MAHENDROO, Prem Prasad, 2762. 
MAHMOUD, Ibrahim Younis, 2055. 
MAHONEY, Jr., John Friend, 2223. 
MAHONEY, Lee Robert, 2481. 
MAHONEY, Stanley Chellis, 674. 
MAHOOD, Harry Richard, 3152. 
MAINE, Ellsworth Chapman, 1016. 
MAINTHIA, Shashikant Bhanji, 2482. 
MAIO, Joseph James, 3603. 
MAJEWSKI, Theodore Eugene, 2483. 
MAJOR, Dorothy Mae, 2678. 
MAKARECHIAN, Mahmoud, 3236. 
MAKDISI, Nadim K., 1242. 

MALCA MALOUL, Isaac, 1017. 
MALEK, Zena Bella, 3525. 

MALI, Kuldip Singh, 3303. 

MALIK, Mohammad Nawaz, 2420. 
MALIN, Irving Mesmin, 344. 
MALINA, Jr., Joseph Francis, 3394. 
MALLARD, William Cannon, 1970. 
MALM, Norman Royer, 2845. 
MALONE, Charles F., 3327. 
MALOON, James Harold, 794. 
MANCI, Jr., Orlando Joseph, 2230. 
MANCUSO, Cullen Joseph, 2785. 


AUTHOR INDEX VOLUME XXI 


MANCUSO, Joseph John, 3420. 
MANDEL, Nathan Gary, 3874. 
MANDEVILLE, Ad.PP.S., 

Sister Scholastica, 3099. 
MANGANARIS-DECAVALLES, 

Andonis, 3770. 
MANHART, Joseph Heritage, 57. 
MANHART, Robert Audley, 3398. 
MANHEIM, Leonard Michael, 3786. 
MANICUR, Alice Roberta, 502. 
MANKER, Jr., Charles Clarence, 

2604. 
MANLOVE, George Kendall, 2277. 
MANN, Horace Tharp, 3043. 
MANN, Robert Alexander, 3492. 
MANNING, John Chorlton, 3368. 
MANNING, Monis Joseph, 2483. 
MANNING, Sarah Lydia, 185. 
MANNION, Lawrence Edward, 170. 
MANOLAS, Spiro Constantinos, 1168. 
MANSFIELD, Lawrence F., 2523. 
MANSFIELD, Lucile Dickson Howe, 
683. 

MANZARA, Frederick Armand, 3663. 
MAO, Tzu Jen, 1761. 
MAPA, Marina Vargas, 2717. 
MAPLE, Gilbert Roy, 2175. 
MARBERRY, James Edward, 2223. 
MARCHETTE, Nyven John, 2435 
MARCHIONE, M.P.F., Sister 

Margherita, 900. 
MARCINKOWSKI, Chester J., 2331. 
MARCUM, Cloyce Everett, 3063. 
MARDEN, Avis Gladding, 3020. 
MARETZKI, Andrew, 1711. 
MARGOLIS, Isidor, 3369. 
MARGOSHES-SHADMI, Rena. 


Please see SHADMI, Rena Margoshes. 


MARGULIES, Stuart, 2015. 
MARHOEFER, Gilbert Lionel, 2140. 
MARK, Jr., Harry Berst, 453. 
MARKGRAF, Bruce Richard, 699. 
MARKHAM, Henry Neal, 16. 
MARKS, Bernard Jay, 797. 
MARKS, Edwin Potter, 709. 
MARKS, Elaine, 3787. 
MARKS, Merle Byron, 1851. 
MARKS, Renee Urban, 258. 
MARKWALDER, Donald Alfred, 1399. 
MARKWARDT, Jr., Frederick 
Charles, 2990. 
MARLEY, Jr., James Aloysius, 1053. 
MARQUARDT, Fritz-Hans, 3272. 
MARQUARDT, Mary Oona, 3306. 
MARQUIS, John Neil, 3854. 
MARSCHALL, Charles Walter, 2235. 
MARSH, Drayton Earl, 2206. 
MARSH, Jean Marie, 1333. 
MARSHALL, James Arthur, 3631. 
MARSHALL, John Clifford, 1733. 
MARSHALL, Robert Thomas, 2435. 
MARSHALL, Thomas Carlisle, 3819. 
MARSHALL, Thomas Paul, 522. 
MARSTON, Albert Rudolph, 2800. 
MARTENS, William Stephen, 1036. 
MARTIN, Bernard, 3489. 
MARTIN, Bradford G., 336. 
MARTIN, Jr., Charles Patrick, 3021. 
MARTIN, Donald Harold, 3381. 
MARTIN, Edgar P., 1424. 
MARTIN, Jr., Edwin W., 3886. 
MARTIN, Francis Batchellar, 1440. 
MARTIN, Gordon Elbert, 3728. 
MARTIN, James Gordon, 3174. 
MARTIN, James O., 241. 
MARTIN, Jay Herbert, 900. 
MARTIN, John Henry, 1441. 
MARTIN, Kenneth John, 70. 
MARTIN, Richard Eugene, 931. 
MARTIN, William Calvin, 1014. 
MARTINEZ, Raymond Harold, 1454. 
MARTOCCIA, Charles T., 2777. 
MARULLO, Nicasio P., 3631. 
MARVIN, Robert Paul, 2948. 
MASAI, Yasuo, 3413. 
MASBACK, Frederic Joseph, 338. 
MASERICK, Peter Harrington, 2732. 
MASON, Russell Ellsworth, 2800. 
MASSA, Conrad Harry, 3867. 
MASSEY, John Walter, 8. 
MASSEY, Lucy Alice, 3185. 
MASTERSON, Gregory Earle, 824. 
MASUROVSKY, Edmund Burton, 1333. 


MATALAMAKI, William, 522. 
MATAS, Stephen Joseph, 1515. 
MATCHES, Arthur Gerald, 17. 
MATCHETT, William Hayes, 2866. 
MATHERNE, Allen James, 3338. 
MATHEWS, Charles Frederick, 2558. 
MATHEWS, James W., 1941. 


MATHEWS, Jr., Joseph Franklin, 2650. 


MATHIEU, Leo Gilles, 3065. 
MATICS, Jr., Marion Leonidas, 977. 
MATLIN, Sam, 1207. 
MATLOCK, Jack Russell, 548. 
MATRICK, Howard, 3632. 
MATTHES, Theodore K., 914. 
MATTHEWS, Demetreos N., 3632. 
MATTHEWS, Donald Rowe, 3154. 
MATTHEWS, Eric Glasswell, 2056. 
MATTHEWS, Herbert, 3134. 
MATTHEWS, Jesse Truett, 1598. 
MATTHEWS, Richard Finis, 1693. 
MATTHEWS, Romine Ellwood, 127. 
MATTILA, Ruth Hughes, 3022. 
MATTLIN, Howard Barry, 109. 
MATUNAS, Marian Isabel, 1257. 
MAUE, James Brooks, 1593. 
MAUER, William Alan, 3655. 
MAUNDER, A. Bruce, 17. 
MAURER, Edwin Johnston, 3787. 
MAURIELLO, Edna Anne, 3023. 
MAWBY, Russell George, 3298. 
MAXWELL, Martha Jane, 549. 
MAY, Jesse Gaylord, 2311. 
MAYBERRY, Jr., Thomas Calvin, 
1594. 
MAYFIELD, Eugene Cunliffe, 1248. 
MAYFIELD, Jr., Ira Cook, 3688. 
MAYNARD, H. Glenn. CSC XXII, 120. 
MAYO, Bruce Roland, 3732. 
MAYO, IV, Thomas Tabb, 2342. 
MAYRON, Lewis Walter, 1741. 
MAZEL, Paul, 644. 
MAZUR, Barry C., 203. 
MAZUR, Denis Peter, 2399. 
McADAMS, Alan Kellogg, 1093. 
McALLISTER, Robert Wallace, 2757. 
McCAIN, Garvin Marvin, 3862. 
McCANDLESS, Geary Allen, 266. 
McCANN, James Alwyn, 2413. 
McCARTHY, Frank John, 433. 
McCARTHY, Thomas, 3752. 
McCLARY, Andrew, 381. 
McCLELLAND, Jr., Wilson Melville, 
3497. 
McCLENAHAN, Mary Louise Phelps, 
3862. 
McCLUNG, Jr., Frederick James, 
3819. 
McCLURE, Jr., Claude, 2461. 
McCONNELL, Douglas John, 1402. 
MCCORMICK, Neil Glenn, 2079. 
MC CORMICK, Thomas Joseph, 1545. 
McCOWN, George Wilbur, 2558. 
MC COY, Charles Ralph, 3282. 
McCOY Jr., Chauncey Edward, 1309. 
McCOY Jr., George Franklin, 2990. 
McCRAE, Robert Charles, 2835. 
McCREESH, Arthur Hugh, 1590. 
McCULLEN, John Douglas, 3130. 
MCDANIEL, Gayner Raiford, 398. 
MCDONALD, Daniel Lamont, 3092. 
McDONALD, Hector Oman, 454. 
McDONALD, John Kennely, 3615. 
McDONALD, Ray Locke, 2912. 
McDONEL, Everett Timothy, 2113. 
Mc DONOUGH, Leslie Marvin, 3633. 
McDOWELL, Leslie Lee, 2421. 
McDUFFIE, George Thomas, 3567. 
McELHENY, John Richard, 135. 
McENROE, Thomas Howard, 3507. 
MCFARLAND, James Edward, 635. 


McFARLAND, Jr., Joseph Henry, 2016. 


McFARLAND, Willard Leroy, 2384. 
McGANN, John David, 2595. 


McGANNON, Jr., Donald Edward, 2249. 


McGEE, Charles Eugene, 3576. 
MCGEE, Howell Walton, 1828. 
McGEE, Thomas Warren, 1378. 
MCGINNIS, Jr., Paul Henkle, 1147. 
MCGIVERN, James Gregory, 2188. 
MCGLADE, Francis Stanley, 1101. 
MC GOWAN, Jr., Eugene, 2991. 
MCGRATH, Richard James, 572. 
McHAFFEY, Ronald Albert, 1208. 


McHENRY, Silas L., 3. 
McHUGH, Walter Joseph, 1460. 
McILWAIN, Carl E., 1599. 
McINTOSH, Dan LaVern, 1493. 
McKAY, Donald Orwell, 1581. 
McKENZIE Jr., Wallace Chessley, 

640. 
McKENZIE, William Moore, 3577. 
McKINLEY, James Ernest, 561. 
McKINLEY, John, 1119. 
McKINNEY, Jr., David Walter, 1276. 
McKINSTRY, Herbert Alden, 2507. 
McKITRICK, Keith Gawain, 2801. 
McKITRICK, Max Oller. 

CSC XXII, 127. 

MCKNIGHT, Robert Kellogg, 3225. 
McLAIN, Jr., Donald Davis, 1033. 
McLARNAN, Charles Walter, 3043. 
McLAUGHLIN, Daniel Roy, 1111. 
McLEAN, Jr., Robert Clay, 135. 
McLEAN, Robert Eon, 1112. 
McLEOD, Norman Bruce, 2024. 
McLOONE, Eugene Peter, 3689. 
MCMAHAN, Elizabeth Anne, 2414. 
McMAHON, Joseph Henry, 901. 
McMANUS, Lawrence Robert, 3207. 
McMANUS, Thomas Reed, 2406. 
McMICHAEL, Melvin Eugene, 3664. 
McMICHAEL, Robert Edwin, 3532. 
McMILLAN, Jr., Daniel Russell, 635. 
McMILLAN, Edward Lee, 2693. 
McMILLAN, Harlan Luther, 1006. 
McMULLEN, Warren Anthony, 1140. 
McMURRAY, Carl Dale, 1620. 
MCNALL, John Fairman, 1506. 
McNAMARA, Harold Joseph, 1262. 
MC NAMARA, Laurence Scott, 1063. 
McNARY, Harold W., 9. 
McNELIS, Edward J., 1761. 
McNESS, Wilma Ethel, 1664. 
MC NEW, Liester Doyne, 553. 
McNUTT, Charles Harrison, 285. 
McRAITH, James Frederick, 2934. 
McRITCHIE, John James, 2070. 
McVEY, Eugene Steven, 1154. 
McWARD, Gerald Wayne, 1009. 
MEACHAM, Edwin James, 1359. 
MEAD, Richard Thomas, 689. 
MEADE, Jr., Robert Heber, 3421. 
MEADOW, Morton, 761. 
MEALEY, Edward Hanly, 2462. 
MEANS, Gordon Paul, 2348. 
MEASE, Richard Bruce, 2559. 
MEDEIROS, Robert Whippen, 1762. 
MEDOW, Paul, 798. 
MEEHAN, Mary Catherine, 136. 
MEEHAN, Thomas Richard, 1546. 
MEEHLING, Charles F., 795. 
MEHRA, Krishna Nandan, 1300. 
MEI, Hsiao-tung (Harry Thomas), 

1510. 
MEIBURG, Charles Owen, 1085. 
MEIDAV, Tsvi, 2675. 
MEIKLE, Herbert Galt, 3776. 
MEINERT, Charles Willis, 2682. 
MEINZ, Algalee Pool, 2634. 
MEISEL, Martin, 3788. 
MEJIA-MATTEI, Luis A., 2924. 
MELLO, Nancy Kishlar, 2801. 
MELTZER, Carl Martin, 2338. 
MEMORY, Jasper Durham, 2751. 
MENAKER, Michael, 944. 
MENDELSOHN, Morris Aaron, 2103. 
MENDELSON, Martin A., 3844. 
MENK, Gail Ellsworth, 1963. 
MENON, Ammu K., 1988. 
MENON, Raman G., 3212. 
MERAN, Robert Donald, 554. 
MERCER, Donald Nelson, 3897. 
MERCER, Edward Everett, 3283. 
MERCURIO, Andrew, 1080. 
MEREK, Edward L., 1726. 
MERING, John Vollmer, 2694. 
MERRIFIELD, Homer Hamlin, 1833. 
MERRILL, Daniel W., 585. 
MERRITT, Philip Edward, 831. 
MERRITT, Thomas Leroy, 2840. 
MERRYMAN, Earl Lewis, 2912. 
MERTE, Jr., Herman, 329. 
MERTES, Jr., Mathias Peter, 2907. 
MERTZ, Robert Leroy, 1893. 
MESEROLE, Harrison Talbot, 624. 
MESHKOV, Natalia, 3825. 














MESTENHAUSER, Josef A., 230. 
METCALF, Robert Harold, 1425. 
METIVIER, Joseph Guy, 2978. 
MEUX, John Wesley, 2733. 
MEUX, Milton Otto, 1625. 
MEVEY, Benjamin A. CSC XXII, 132. 
MEYER, Fred Paul, 709. 
MEYER, Patricia Morgan, 3174. 
MEYER, Robert Bruce, 3633. 
MEYER, W. Keith, 474. 
MEYERS, Bernard Lee, 2870. 
MEYERS, Marvin Daniel, 3541. 
MEYERS, William James, 3174. 
MIATECH, Gerald James, 3495. 
MICHAEL, Calvin Bruce, 3690. 
MICHEL, Jr., Alwin Earl, 3134. 
MICHELS, H. Harvey, 1493. 
MICHELSEN, Finn Christian, 3735. 
MICHIE, Richard Warren, 2076. 
MICKELSON, John Clair, 2436. 
MICKLE, Jack LeRoy, 2654. 
MIDDENDORF, Donald Floyd, 1741. 
MIDDENDORF, William Henry 
Herman, 2227. 
MIGUEZ-BONINO, José, 2809. 
MIKHAIL, Fouad Ragheb, 555. 
MILAZZO, Francis Henry, 287. 
MILEFF, Edward, 3753. 
MILEHAM, Richard Eben, 1442. 
MILICI, Robert Calvin, 1912. 
MILLAR, John Burton, 276. 
MILLER, Allen H., 939. 
MILLER, Byron Franklin, 2064. 
MILLER, Charles L., 1950. 
MILLER, Daniel Ludrick, 555. 
MILLER, David Lynn, 2259. 
MILLER, Don Carlin, 153. 
MILLER, Donna Mae, 1455. 
MILLER, Dwight Otis, 1036. 
MILLER, Frances Pauline, 503. 
MILLER, Hillard Craig, 2751. 
MILLER, Irving Franklin, 325. 
MILLER, Jr., James Monroe, 1037. 
MILLER, Jane Woodward Alsobrook, 
2451. 
MILLER, John Arthur, 2484. 
MILLER, Jonas William, 29. 
MILLER, Lowell Donald, 1359. 
MILLER, Marilyn Evelyn, 2802. 
MILLER, Melville Howard Akeley, 


2752. 


MILLER, Jr., Oscar Lee, 735. 
MILLER, Peter Benjamin, 3829. 
MILLER, Robert Joseph, 1694. 
MILLER, Robert Vern, 1277. 
MILLER, Robert William, 361. 
MILLER, Jr., Sutherland, 3518. 
MILLER, Wilbur Randolph, 1426. 
MILLER, William Rudolph, 1360. 
MILLHOLLON, Rex Weldon, 3581. 
MILLHOUSE, Jr., Edward William, 


1300. 


MILLMAN, Jason, 3704. 

MILLS, Robert Hugh, 487. 
MILLWARD, Richard Bolster, 2802. 
MILTON, Charles Rudolph, 1797. 
MINAERT, Walter August, 3065. 
MINCK, Robert William, 1506. 
MINGLE, John Orville, 2651. 
MINKEL, Clarence Wilbert, 2670. 
MINKIN, Vera F., 1102. 

MINKOFF, Jack, 262. 

MINOTT, Rodney Glisan, 3069. 
MINTER, Philip Clayton, 613. 
MINTON, Norman Alton, 2851. 
MINTON, Robert George, 1378. 
MIRA, Ovidio John, 731. 

MIRON, Murray Samuel, 1263. 
MIRSKY, Arthur, 850. 

MISHRA, Hari Raj, 715. 
MISIASZEK, Edward Thomas, 1498. 
MISKEL, Jr., John Joseph, 1064. 
MISRA, Chandra Prakash, 1680. 
MITCHELL, James Robert, 2176. 
MITCHELL, Jerry Burnett, 2177. 
MITCHELL, John Francis, 864. 
MITCHELL, Jr., John Murray, 1975. 
MITCHELL, Michael James, 2895. 
MITCHELL, Richard Paul, 2694. 
MITCHELL, Russel Gene, 434. 
MITLER, Henri Emmanuel, 3826. 
MLODNOSKY, Robert Francis, 832. 
MOAREF'I, Akbar, 1918. 


AUTHOR INDEX VOLUME XxXI 


MOAWAD, Hassan Sayed, 1834. 
MOC. John Edwin, 1880. 
MOC’ FORD, Edward Lee, 3207. 
MOsCKEL, Rolf Edward, 3338. 
MOEWS, Jr., Paul Charles, 1367. 
MOGAR, Robert Edward, 1631. 
MOH, Za Lee, 327. 
MOHAZEB, Javad, 668. 
MOHILNER, Patricia R., 1037. 
MOHLER, John Donald, 3903. 
MOHR, Phillip Joe, 3193. 
MOL, Johannis Jacob, 3545. 
MOLL, Kenneth Leon, 1665. 
MOLLER, Hella, 1461. 
MOLLENAUER, Robert Russell, 2717. 
MOLLOY, Martin William, 3422. 
MOLNAR, Andrew Raymond, 254. 
MON, Mehm Tin, 1379. 
MONAHAN, William Gregory, 1181. 
MONDALE, Clarence Cowan, 3100. 
MONDELLO, Salvatore Alfred, 2260. 
MONDLANE, Eduardo Chivambo, 1654. 
MONER, Jr., John G., 2862. 
MONIZ, William Bettencourt, 2484. 
MONK, Ralph Warner, 1319. 
MONROE, Horaée B. CSC XXII, 138. 
MONSON, James Edward, 3399. 
MONTGOMERY, Albert Alonzo, 1786. 
MONTGOMERY, David Campbell, 
* 2331. 
MONTGOMERY, Franklin Luckenbill, 
3634. 
MONTGOMERY, James Alfred, 541. 
MONTGOMERY, Robert Arthur, 3705. 
MONTGOMERY, Sarah Southworth, 
490. 
MONTY, Jeanne Ruth, 901. 
MOODY, Jr., Joseph Ellis, 1772. 
MOODY, Lamar, 2560. 
MOOLANI, Moti Kundandas, 3219. 
MOONEY, Harold Alfred, 2087. 
MOONEY, Stephen LeRoy, 3788. 
MOORE, Jr., Asbury Cummings, 3354. 
MOORE, Duane Grey, 414. 
MOORE, Earl Junior, 2195. 
MOORE, Faith Harriet Sawyer, 1283. 
MOORE, Jr., Frank Archer, 447. 
MOORE, Frank William, 725. 
MOORE, Harold Eugene, 1950. 
MOORE, Howard Earl, 455. 
MOORE, James Floyd, 977. 
MOORE, John Ezra, 1526. 
MOORE, Kenneth Edwin, 3812. 
MOORE, Mary Elizabeth, 1263. 
MOORE, Reginald George, 2249. 
MOORE, Robert Avery, 3040. 
MOORE, Ronald Oury, 2260. 
MOORE, Unetta Thompson, 1192. 
MOORE, William Glenn, 3440. 
MOOTHART, Francis Robert, 1413. 
MOOTSE, Gerda, 1043. 
MORALES-AGUILERA, Antonio, 3483. 
MORALES AMADO, Arnulfo, 3826. 
MOREAU, Jules Laurence, 1648. 
MOREHOUSE, Lawrence Glen, 1314. 
MORELAND, Agnes Louise, 
1192, 1284. 
MOREY, John Hope, 1568. 
MORGAN, Julia Elizabeth, 503. 
MORGAN, Kenimer Houze, 539. 
MORGAN, Jr., Lee Roy, 2113. 
MORGAN, Patricia Kaye, 2367. 
MORGAN, Philip Bone, 3568. 
MORGAN, Robert Sylvester, 776. 
MORGAN, William Thomas Wilson, 
3053. 
MORIARTY, Jr., John Lawrence, 
1391. 
MORIARTY, Robert M., 3634. 
MORIN, Paul John, 882. 
MORRILL, Junius Glenn, 3339. 
MORRIS, Gene Franklin, 3273. 
MORRIS, Harry Wesley, 609. 
MORRIS, Hughlett L., 2042. 
MORRIS, Jr., John R., 367. 
MORRIS, Oswald Nathaniel, 1301. 
MORRIS, Patricia Collins, 1455. 
MORRISON, Donald Nauman, 641. 
MORRISON, Edward John, 1638. 
MORRISON, Ralph Michael, 2448. 
MORRISON, Richard Duane, 581. 
MORSE, Ellen Hasting, 2679. 


MORTENSEN, Benjamin Franklin, 3526. 


MORTIMER, Elizabeth Mac Ivor, 1614. 


MORTIMER, Joanne Stafford, 865. 
MORTON, Jr., Beecher Edward, 541. 
MORTON, Donald C., 2076. 
MORTON, Robert Clayton, 3328. 
MOSBY, Reba Schinault, 3101. 
MOSES, Darrell Lee, 127. 

MOSS, Herbert Irwin, 3283. 
MOSS, Hugh Franklin, 2560. 
MOSS, Jr., Jerome, 2992. 

MOST, Elizabeth, 2026. 
MOSTOFSKY, David Isaac, 970. 
MOTES, William Calvin, 2518. 


MOTIRAMANTI, Dayal Pherumal, 2846. 


MOTTERN, John Wallace, 1886. ; 
MOUGANIS, Emanuel Nicholas, 2277. 
MOUNT, Donald Irvin, 1302. 
MOUNTAIN, Mignonette Harrison, 


1873. 


MOUNTAIN, S.J., Reverend William 
John, 3094. 
MOWERS, Glenn E., 1852. 


.MOWLEM, M.D., Albert, 1921. 


MOWRY, William, 109. 
MOYAR, Gerald James, 3045. 4 
MOYER, Melvin S., 790. 
MRAS, George Paul, 2239. 
MRAZEK, Robert Vernon, 568. .- 
MUCKLER, Frederick Arthur, 3533. 
MUDAMBI, Sumati Rajagopal, 1550. 
MUEHLBAECHER, Clara Anna, 1741. 
MUELLER, August Peter, 710. 
MUELLER, Ivan Istvan, 851. 
MUELLER, Max Gerhard, 480. 
MUELLER, Vernon John, 3527. 
MUELLER, Walter Earnest, 3789. 
MUGGLI, Robert Zeno, 2896. 
MUHAMMAD, Fagir, 363. 
MUKERJI, Anath Bandhu, 587. 
MUKERJI, Nirmal, 2718. 
MULDROW, George McMurry, 1193. 
MULHERN, John David, 523. 
MULLEN, James Gentry, 3135. 
MULLEN, James William, 3390. 
MULLENS, Lyle Linford, 2178. 
MULLER, Bruce Paul, 3855. 
MULLER, Thomas Charles, 1763. 
MULLING, Leon Charles, 267. 
MULLINS, John Thomas, 1727. 
MUMMA, Ralph Orris, 2485. 
MUMMERY, William James, 241. 
MUNSON, Darrell Eugene, 839. 
MUNSON, Joan Edith, 2368. 
MURCHISON, Thomas Edgar, 173. 
MURDOCH, Ruth Mae, 562. 
MURDOCH, John Washburn, 3045. 
MURDZEK, Benjamin Peter, 1177. 
MURPHY, Daniel Lawson, 3749. 
MURPHY, Ear! Paulus, 2948. 
MURPHY, Ella Louise, 3431. 
MURPHY, M.S.C., Sister Mary 
Carmel, 3079. 
MURPHY, Mary Oellerich, 3711. 
MURPHY, Raymond Orin, 2536. 
MURRAY, Alan Page, 3672. 
MURRAY, Alexander Lovell, 865. 
MURRAY, Constance Carolyn, 866. 
MURRAY, Harold Dixon, 3897. 
MURRAY, James Robert, 2635. 
MURRAY, John Sutherland, 1963. 
MURRAY, Mary Etta Brookes, 2195. 
MURRAY, Merrill Russell, 2536. 
MURRAY, Robert Joseph, 883. 
MURRAY, Royce W., 2452. 
MURRAY, Thomas James, 3557. 
MURTY, Dasika R. K., 2486. 
MURVOSH, Chad Michael, 2414. 
MUSKA, Rudolph Charles, 3489. 
MUSOLF, Martin Charles, 2508. 
MUSTE, John Martin, 1568. 
MUTCH, Thomas A., 2250. 
MUVDI, Bichara Bichara, 3737. 
MUZIK, Edward John, 1027. 
MYERS, Bettye Blanche, 2196. 
MYERS, Earl Abraham, 3385. 
MYERS, Joe T., 690. 
MYERS, John Lytle, 3441. 
MYERS, Leo W., 1442. 
MYERS, Jr., Paul Benton, 595. 


N 
NADAKAVUKAREN, Mathew Joseph, 


419. 


NADELHAFT, Irving, 3826. 
NAFOOSI, Abdul-Aziz Kasim, 3472. 
NAHI, Nasser Emamzadeh, 153. 
NAJIM, Hassan Taha, 2671. 
NAKADA, Henry Isao, 292. 
NAKAMICHI, Masumi, 1772. 
NAKASONE, Henry Yoshiki, 1030. 
NAKATANI, Roy Eiji, 3616. 
NALL HU, Frank Comstock, 2819. 
NANAVATI, Rajendra Pranlal, 2660. 
NARANG, Banarsi Das, 2452. 
NARASIAH, Kalaiah, 2695. 
NARASIMHAIAH, Hanumanthappa, 
1222. 
NARASIMHAN, Tyagarajan, 3422. 
NARO, Paul Anthony, 58. 
NASEEM, Haneef Ahmed, 75. 
NASH, Donald Joseph, 1718. 
NASH, Lee M., 3079. 
NASSE, George Nicholas, 2243. 
NATOUR, Rashad Mustafa, 2430. 
NATH, Joginder, 1340. 
NATHAN, Helene A., 1025. 
NATIONS, Archie Lee, 1648. 
NAUENBERG, Michael, 215. 
NAUSS, Allen Henry, 2596. 
NAYLOR, Arch Waugh, 2227. 
NAYLOR, James Charles, 1249. 
NEAGLE, Lyle Homer, 1685. 
NEALE, Robert Schwenn, 3274. 
NEBGEN, John William, 1081. 
NEDUMPILLY, T.O.C.D., 

Sister Mary Redempta, 3108. 
NEEL, Richard Eugene, 2148. 
NEELLEY, James Nathan, 2043. 
NEFF, Stuart Edmund, 2056. 
NEHEMIAS, John Vincent, 2252. 
NEILLY, Andrew H., 3761. 
NELSON, David Alan, 1379. 
NELSON, David Torrison, 2763. 
NELSON, Jr., Elmer K., 2354. 
NELSON, Everett Franklin, 205. 
NELSON, Frederic Freeman, 1380. 
NELSON, Gordon Albert, 2852. 
NELSON, Harold Alfred, 695. 
NELSON, Harold Ira, 181. 
NELSON, Lois Audrey, 1666. 
NELSON, Marion John, 843. 
NELSON, Ralph Carl, 3490. 
NELSON, Ralph E., 2925. 
NELSON, Richard Carroll, 3354. 
NELSON, Rodney Alden, 3032. 
NENE, Yeshwant Laxman, 1325. 
NESBITT, Michael, 2360. 
NESBITT, William Otho, 1478. 
NESSIN, Michael, 935. 

NETTELS, Elsa, 615. 

NETZEL, Richard Gary, 1980. 
NEUBERT, Richard Grim, 1213. 
NEUERBURG, Norman, 2240. 
NEUFELD, Vernon Harry, 3868. 
NEURINGER, Charles, 1257. 
NEUSNER, Jacob, 3536. 

NEW, Peter Kong-ming, 254. 
NEWBERRY, Wilma Jean, 2296. 
NEWELL, Annie Laura, 524. 
NEWHARD, Margaret Eleanor, 1951. 
NEWMAN, David William, 2867. 
NEWMAN, Jr., Murray Lee, 2024. 
NEWMAN, Jr., Robert Ernest, 3347. 
NEWMAN, Rogers Joseph, 3802. 
NEWMAN, William Henry, 3329. 
NEWSON, Raymond Alvin, 1763. 
NEWSON, Harold Don, 277. 
NEWTON, Bertha Morse, 2636. 
NEWTON, Jr., Robert D., 252. 

NEY, Peter E., 3802. 

NIAMI, Ali, 3514. 

NICHOLLS, James Arthur, 322. 
NICHOLS, Robert Ted, 2757. 
NICHOLSON, Jr., William Jamieson, 1600. 
NICKEL, Herbert Joseph, 2006. 
NICKLAS, John Carl, 1157. 
NICKLAS, Robert Bruce, 3568. 
NICKNEJAD, Mansour, 3237. 
NICOLAI, Frederick Lawrence, 1471. 
NICOLAIDIS, Nicholas George, 1621. 
NIEDERMEIER, William, 1742. 
NIEMI, Alfred Otto, 3007. 

NIEMI, Taisto John, 2304. 

NISBET, John Stirling, 154. 
NISENOFF, Martin, 1227. 

NISHINA, Yuichiro, 2763. 





NITTA, Akira, 570. 

NIXON, Charles William, 3194. 
NIXON, James, 3257. 

NIXON, Leroy, 3537. 

NIYEKAWA, Agnes Mitsue, 255. 
NOEL, Juanita M., 3083. 

NOLAN, Clifford Newell, 1694. 
NOLAN, Edward Gilligan, 247. 
NOLD, Max Marcell, 3835. 
NOLES, Richard Kenneth, 1403. 
NOLL, John Douglas, 2044. 

NOLL, Rachel Perkins, 314. 
NOLLER, Eric Charles, 1711. 
NORBY, Oscar Woodrow, 3340. 
NORCROSS, Bruce Edward, 1064. 
NORDEN, Roger Lawrence, 1011. 
NORDIN, Ivan Conrad, 3635. 
NORDQUIST, Gerald L., 1787. 
NOREN, James H., 2141. 

NORRIS, Vincent Paul, 1552. 
NORTH, George Everett, 3855. 
NORTH, Willard Eugene, 3363. 
NORTHAM, Raymond Mervyn, 2671. 
NORTON, Bruce Augustus, 3167. 
NORTON, Richard Whiteley, 1569. 
NORTRUP, Jack Junior, 3080. 
NORWOOD, Kenneth Westcott, 2651. 
NOSS, Henry H. B., 3070. 
NOTZOLD, Richard Albert, 1010. 
NOVICK, Gabriel, 3399. 
NOWOTNY, Franz, 3054. 

NOYES, Honora MacArthur, 2637. 
NUGENT, Francis Raymond, 3122. 
NUNIS, Jr., Troy Edward, 2803. 
NUNN Jr., Arthur Sherman, 1983. 
NUNOKAWA, Walter, 2006. 

NYCE, Jack Leland, 1764. 
NYDEGGER, William Frank, 726. 
NYPAN, Lester Jens, 3403. 


oO 


OBENSHAIN, Jr., Felix Edward, 652. 
OBERDOERFFER, Marianne, 2718. 
OBERENDER, Frederick Garrett, 58. 
OBERLING, Pierre, 1178. 
OBERMAN, Jerome Philip, 2949. 
O’BRIEN, Audrey O’Brien, 2044. 
O’BRIEN, Paul Joseph, 1043. 
OCAMPO, Jamie, 462. 

OCHOJSKI, Paul M., 2704. 

OCHS, George Milton, 3080. 
O’CONNELL, James Sheridan, 3497. 
O’CONNELL, Richard Howard, 3863. 
O’CONNOR, Jr., Daniel William, 691. 
O’CONNOR, Richard James, 3229. 
O’CONNOR, Robert John, 1478. 


ODETOYINBO, Joshua Adeniran, 2836. 


ODLE, Zelma Ruth, 616. 

OEDEL, Howard Tredennick, 1169. 
OESTE, George Irvin, 3756. 
OETTING, Franklin Lee, 2508. 
OFIESH, Gabriel Darrow, 1249. 
OFTEDAHL, Marvin Loren, 2486. 
O’GORMAN, C.S.B., George Donal, 


876. 


OH, Jang Ok, 3594. 
OHLEN, Henry Robert, 3059. 
OHLINE, Robert Wayne, 1352. 
OHLSEN, Gerald Glenn, 935. 
OHMAN, Gunnar Peter, 154. 
OJALVO, Morris, 2233. 
OJEMAN, S.S.N.D., Sister Mary 
Renelle, 3094. 
OKABAYASHI, Toyoki, 2141. 
OKAMOTO, Fumio, 3135. 
OKAZAKI, William, 2080. 
OKI, Hideo, 3176. 
O’LEARY, Helen Frances, 1874. 
OLIN, John C., 867. 
OLIN, Tom Davis, 2369. 
OLIVE, David Wolph, 573. 
O®IVE, Garnet Dale, 1407. 
OLIVER, Charles Frank, 2637. 
OLIVIER, James P., 3648. 
OLM, Lee Elmer, 334. 
OLMSTED, Harry Jarvis, 3291. 
OLNEY, Harvey Omar, 2449. 
OLSEN, Donald Ray, 2736. 
OLSEN, Frederick Bruce, 3458. 
OLSEN, Leif Ole, 3159. 
OLSON, Frank Andrew, 155. 
OLSON, James Ladd, 2950. 


AUTHOR INDEX VOLUME XXI 


OLSON, LeRoy Albert, 1462. 
OLSON, Richard Hubbell, 2676. 
OLSON, II, Roy Edwin, 1499. 
OLSON, Travis N. T., 855. 
OLSON, Virgil Jerome, 695. 
OLSTAD, Charles Frederick, 1570. 
OMAR, Muhamad Ali, 3135. 
O’NEIL, Wayne Albert, 625. 
ONFFROY, Paul de Verez, 902. 
OPEL, Jr., Howard Leonard, 2841. 
OPPEL, Ingeborg, 3092. 
OPPEWALL, Peter, 3790. 

ORATZ, Murray, 41. 

ORCUTT, John Chandler, 2651. 
OREN, Nissan, 2771. 

ORGAN, James Albert, 2415. 
ORGILL, Douglas Harold, 625. 
ORIAS, Eduardo, 381. 

ORLOSKE, Arthur Joseph, 2979. 
ORMONT, Louis Robert, 960. 
ORNSTEIN, George Norman, 3533. 
ORPET, Russel Everett, 1463. 
ORR, Daniel, 2155. 

ORR, David, 2705. 

ORR, Thomas Bruce, 674. 
ORTEGA, Jacobo, 2852. 

ORTEGA CORONA, Alejandro, 277. 
ORTIZ, Geraldine, 2297. 

ORTNER, Robert C., 1801. 
OSBORN, Barbara Louise, 3679. 
OSBORNE, David Wendell, 1764. 
OSBORNE, Weymar Zack, 3498. 
OSBORNE, William Stewart, 190. 
OSCAR, John Anthony, 2113. 
OSIECKI, Jeanne Vuilleumier, 1065. 
OSKAMP, Stuart Willard, 3527. 
OSMAN, Stanley Franklin, 1733. 
OSNER, Henry Joseph, 3690. 
OSPOVAT, Alexander Meier, 600. 
OST, John William Philip, 2384. 
OSWALT, Howard Crane, 563. 
O’TOOLE, James Thomas, 2913. 
OTTOLENGHI, Abramo Cesare, 731. 
OUELLETTE, Eugene George, 2406. 
OUELLETTE, Guillemond Benoit, 


3585. 


OVERACK, Daniel Eugene, 3569. 
OVERBYE, Vern Donald, 1510. 
OVERGAARD, Herman Olaf Johan, 


1093. 
OVERTON, Paul Dean. CSC XXII, 143. 


OVERTURF, Donald Sheldon, 2561. 
OVSHINSKY, Iris Miroy, 748. 
OWEN, Annie Seay, 525. 

OWENS II, Elbert Guy, 1038. 
OWINGS, Jr., Harry Evan, 1649. 
OWINGS, William James, 2425. 
OWSLEY, Richard Mills, 2747. 
OXBURGH, Ernest Ronald, 2250. 
OZAKI, Ronald Hirotoshi, 3549. 
OZAWA, Yoshihiro, 3230. 


P 


PAAS, Cornelia Marie Schneider, 732. 
PACE, Ralph Wayne, 2045. 
PACKARD, Jr., Vernal Sidney, 1903. 
PACKER, Roddy Earle, 992. 
PADGETT, Herbert Ryals, 588. 
PADGETT, Jerry Hill, 82. 

PADRO, José Rafael, 3108. 
PAGANO, Alfred Horton, 59. 
PAISLEY, David Mearns, 3635. 
PAK, William Louis, 3498. 
PALADUGU, Lakshmaiah, 3130. 
PALENIK, Gus Joseph, 1367. 
PALMER, Ivan S., 2462. 

PALMER, Jay Ward, 1053. 
PALMER, John Robert, 1479. 

PAN, S.J., Reverend John Baptist, 


3472. 


PANARETTO, Basil Anthony, 9. 
PANCIERA, Roger Jero, 3427. 
PANETTA, Charles Anthony, 3274. 
PANGALANGAN, Vicenta Pacheco, 


2950. 


PANYADHIBYA, Bhochana, 2926. 
PAPADEMETRIOU, John-Taeophanes, 


2707. 


PAPARIELLO, Gerald Joseph, 1532. 
PAPP, Eugene, 22. 

PAPPAS, Peter, 777. 

PARADISE, Lois Jean, 3595. 


PARDEE, William Durley, 1319. 

PARIKH, Arvind Chandulal, 825. 

PARIS, Jean Philip, 1733. 

PARK, John Horace, 3459. 

PARK, Jr., John Howard, 155. 

PARK, Jong Sung, 2351. 

PARK, Won Hee, 3390. 

PARKER, Alwin, 2537. 

PARKER, Bruce Covell, 1727. 

PARKER, Edwin Burke, 2813. 

PARKER, John, 2304. 

PARKER, John Phillips, 1555. 

PARKER, Pierce Dow, 1526. 

PARKS, Owen W., 1680. 

PARL, Boris, 1093. 

PARRY, Sidney John Stephenson, 2664. 

PARSONS, Roger Bruce, 2421. 

PARTHASARATHI, Manavasi 
Narasimhan, 2235. 

PASCASIO, Emy Mariano, 2288. 

PASTO, Daniel Jerome, 2487. 

PATE, John Edward, 2207. 

PATE, Kenton Donese, 3856. 

PATEL, Kanaiyalal Chaturbhai, 176. 

PATEL, Narayan Ganesh, 2841. 

PATEL, Shantilal Chaturbhai, 1149. 

PATRICK, Hugh Talbot, 2151. 

FATTEN, Francis Walter, 2342. 

PATTERSON, Charles J., 801. 

PATTERSON, Rex Alan, 1404. 


PATTERSON, Richard McCarthy, 1695. 


PATTON, Betty Jean, 3177. 
PATTY, Clarence Wayne, 1957. 
PATTY, Richard Roland, 2332. 
PAUFLER, Robert Michael, 2487. 
PAUL, Earalil Matthew, 3109. 
PAULETT, Grover Starr, 474. 
PAULHE, George Peter, 3549. 
PAVGI, Madhav Shankar, 419. 
PAWL, Jeree Louise Heeney, 368. 
PAXSON, Omar Martin, 2827. 
PAYNE, Charles Alfred, 2114. 
PAYNE, Richard Montague, 198. 
PAYNE, Stanley G., 1930. 
PAZ, Mario, 3046. 
PEABODY, Robert Lee, 3155. 
PEACOCK, Lelon James, 2804. 
PEARCE, John Calvin, 3459. 
PEARSON, Jr., Philip Richardson, 
1033. 
PEARSON, Neville P., 2951. 
PEART, Robert McDermand, 1143. 
PEASE, Edward Joseph, 922. 
PEASLEE, Doyle Eugene, 415. 
PECHANEC, Anna Alice, 2867. 
PEDERSEN, Frank Alfred, 2369. 
PEEPLES, Milton Lester, 139. 
PEET, Alice Lida, 3886. 
PENCE, Don Pollard, 525. 
PENDER, William Madison, 1479. 
PENDERGAST, S.J., Joseph Sylvester, 
3772. 
PENDERGAST, S.J., Richard James, 
3136. 
PENLAND, Patrick Robert, 2305. 
PENNINGTON, George Lewis, 526. 
PENNY, Forest Lee, 1449. 
PEPPER, Robert Richard, 155. 
PERA, John Dominic, 2488. 
PERESSINI, Anthony Louis, 3473. 
PERHAC, Ralph Matthew, 3750. 
PERKINS, Jr., George Burton, 198. 
PERKINS, Roger Bruce, 2338. 
PERKINS, William Randolph, 3400. 
PERLMAN, Stanford Eugene, 242. 
PERLMUTTER, Adolf Abraham, 835. 
PERNERT, Earl Maurice, 3330. 
PERRIN, Edward Burton, 3473. 
PERRY, Ann Jane, 1044. 
PERRY, John Spencer, 3719. 
PERRY, Jr., Joseph Bancroft, 3550. 
PERUR, Narayan Gunderao, 1320. 
PESCHON, John, 3494. 
PESSON, Lynn Louis, 392. 
PESKIN, Richard L., 3044. 
PETERS, Alice, 3856. 
PETERS, Frank Ernest, 42. 
PETERS, George Thomas, 2597. 
PETERS, Jr., Lewis Ernest, 2057. 
PETERS, Ralph Martin, 3691. 
PETERS, Thelma Peterson, 1924. 
PETERSEN, Alfred William, 827. 
PETERSEN, Ingo Hans, 3636. 


PETERSON, Alan Winston, 1707. 
PETERSON, Carl Adrian, 3460. 
PETERSON, Henry John, 2489. 
PETERSON, Laurence Elmer, 935. 
PETERSON, Martha Elizabeth, 3364. 
PETERSON, Marvin Arthur, 1392. 
PETERSON, Jr., Raymond Alfred, 

3178. 
PETERSON, Jr., Ward Davis, 287. 
PETERSON, Wayne Turner, 3481. 
PETROCELLI, Americo William, 

1081. 
PETTENGILL, Olive Standish, 434. 
PFAU, Charles Julius, 2437. 
PFUHL, Jr., Erdwin Henry, 3550. 
PHAN, The Ngoc, 2655. 
PHELPS, Henry Beveridge, 2007. 
PHELPS, Jr., William Collins, 840. 
PHILIP, Anthony F., 961. 
PHILIPS, George Edward, 3304. 
PHILLIPS, Donald Howard, 2463. 
PHILLIPS, Douglas Duane, 143. 
PHILLIPS, John C., 962. 
PHILLIPS, Robert Arthur, 1026. 
PIANCA, Alvin Hugo, 3790. 
PICHAICHARNARONG, Ayusa, 1614. 
PICKERING, Ranard Jackson, 3423. 
PICKETT, Roy Glenwood, 1570. 
PIEC ZARKA, Stanley John, 18. 
PIEL, Emil Joseph, 2208. 
PIERCE, Camden Ballard, 3501. 
PIERCE, Dewey, 2952. 
PIERCE, Jr., Glenn Quimby, 3195. 
PIETRZYK, Donald John, 2453. 
PIETSCH, Paul Andrew, 723. 
PIIRMA, Irja, 2129. 
PILLAI, C. Narayana, 2489. 
PINAMONTI, Guido, 3883. 
PINNEY, Edward Lee, 1989. 
PIPER, Evelyn, 2209. 
PIPER, James Robert, 2114. 
PIPER, Richard Carl, 3066. 
PIRONE, Thomas Pascal, 420. 
PISCOPO, John, 3141. 
PITCHFORD, Henry Grady, 3879. 
PITMAN, Dorothy Elizabeth, 2035. 
PITTELLI, Ernest Eugene, 3829. 
PITTS, Theodora Lee, 616. 
PLACE, Robert Irwin, 3313. 
PLANTE, Alexander Joseph, 2538. 
PLANTE, Ernest Roland, 1081. 
PLONSKER, Larry, 2115. 
PLOTNICK, Alan Ralph, 791. 
PLOTNICKI, Ben A., 1834. 
PLOUTZ, Paul Frederick. 

CSC XXII, 146. 

PLUE, Arnold F., 463. 
PLUMMER, Mark Allen, 2081. 
POAG, James Fitzgerald, 3460. 
POCKRASS, Robert Mandell, 870. 
PODOL, Richard Lee, 1621. 
POHLMAN, Edward Wendell, 3167. 
POLAND, Bernard William, 205. 
POLEMAN Jr., Thomas Theobald, 

1090. 
POLESTAK, Walter John S., 1082. 
POLEVY, John Henry, 1380. 
POLLAK, Victor Louis, 1596. 
POLLI, Gerald Patrick, 597. 
POLSON, James Perry, 3370. 
POMBO, Melvin Martin, 1764. 
POMERENING, James Albert, 2855. 
POOLE, Donald Ray, 2509. 
PORTE, Michael Sheldon, 3093. 
PORTER, John Christian, 2224. 
PORTER, Joseph Bernard, 1824. 
PORTER, Mary Gray, 1946. 
PORTER, Maurice Graham, 3465. 
PORTER, Richard Needham, 3284. 
POSEY, Lloyd Franklin, 2539. 
POTTER, Clarence Scott, 1743 
POVINELLI, Jean Meredith, 1290. 
POVLOCK, Thomas Paul, 2490. 
POWELL, Albert Edgar, 565. 
POWELL, Charles Herbert, 3250. 
POWELL, George McCutchan, 3655. 
POWELL, James Matthew, 857. 
POWELL, Kathryn Summers, 2269. 
POWELL, Jr., Robert William, 2088. 
POWERS, Gene Roy, 2046. 
POWERS, Harold Stone, 206. 
POWERS, Kenneth William, 3724. 
POWERS, Jr., Robert Sinclair, 71. 





POWERS, Thomas Edgar, 2323. 
POWNALL, Malcolm Wilmor, 915. 
POZZI, Jr., Anthony Lawrence, 3390. 
PRASHAR, Dharam Paul, 4. 
PRATHER, Elizabeth Moodie, 2047. 
PRATHER, William Frederick, 2016. 
PRATT, David Richard, 3237. 
PRATT, Douglas Charles, 224. 
PRATT, Parley Merrell, 87. 
PREBLE, Harry Eldon, 1571. 
PRESTON, Nathaniel Stone, 3514. 
PRESTWOOD, Jr., Charles Marion, 


1273. 


PRIBADI, Sikun, 136. 

PRICE, Louis Elliot, 2017. 
PRICE, Richard Walter, 3067. 
PRICE, Robert David, 2615. 
PRIEST, John Franklin, 1650. 
PRIEST, Joseph Roger, 1600. 
PRINCE, John Frederick, 117. 
PRINGLE, James Ward, 3762. 
PRINS, T. David, 3887. 

PRISCO, Carlo, 3791. 
PRITCHARD, Donald Earl, 1780. 
PRITCHETT, Philip Walter, 2652. 
PROCTER, Stanton Harding. 


CSC XXII, 152. 


PROCTOR, Jerry Franklin, 10. 
PROEBSTLE, Richard Alan, 3408. 
PROSSER, Eleanor Alice, 1185. 
PROSSER, Herbert Charles, 1065. 
PROSSER, Raymond Andrew, 1808. 
PROSSER, Robert A., 778. 
PROUSE, Peter, 2969. 

PRPICH, John Michael, 2970. 
PRUETT, Lillian Pibernik, 2740. 
PRUETT, Rolla Francis, 505. 
PRUITT, William Edwin, 916. 
PRUTSMAN, Thomas Damon, 3864. 
PRYBYLOWSKI, Florence. 


CSC XXII, 157. 


PUGLIESE, Joseph Anthony, 2241. 
PURDOM, William Berlin, 851. 
PURDY, Edward George, 852. 
PURDY, Strother Beeson, 626. 
PURDY, William Earl, 3116. 
PURI, Yesh Pal, 739. 

PUROHIT, Surendra Nath, 3049. 
PURVES, Alan Carroll, 190. 
PUTNAM, John Fay, 3024, 3051. 
PUTNAM, Peter, 3125. 

PUTZEL, Rosamond, 2719. 
PYLE, Leonard Duane, 1208. 
PYLES, Ralph A. CSC XXII, 162. 
PYTLEWSKI, Louis Lawrence, 751. 


Q 


QUADE, Dana Zdward Anthony, 3109. 
QUERTERMOUS, Harry Maxwell, 191. 
QUEVILLON, Naomi M., 242. 
QUINN, Esther Margaret, 876. 
QUINTANA, Bertha Beatrice, 1020. 
QUINTANA, Emilio U., 1790. 
QUINTANA, Ronald Preston, 2907. 
QURESHI, Saleem Mohammad 
Misbahuddin, 3840. 


R 


RABANAL, Herminio Ranit, 283. 

RABE, Ausma, 3864. 

RABINOWITZ, Margula, 927. 

RACE, Jr., James, 2057. 

RACHINSKY, Michael Richard, 1780. 

RADHAKRISHNA MURTY, 
Bhyravabhotla, 3238. 

RAE, William Joseph, 1881. 

RAGSDALE, Ronald Orlando, 3257. 

RAHMAN, Abdel Moniem Aly Abdel, 


3672. 


RAHMAN, Mushtagq-ur, 588. 
RAHMAN, Riazur, 3664. 

RAISEN, Elliott, 2467. 

RAITT, Jacob Rothwacks, 3484. 
RAJU, M. V. Sethuramaswamy, 1346. 
RAKES, Allen Huff, 3575. 
RAKSASATAYA, Amara, 2355. 
RAKSZAWSKI, John Francis, 2652. 
RALEIGH, Douglas Overholt, 220. 
RALLS, Walter A., 867. 

RALSTON, Allen Thurman, 398. 
RAMACHANDRAN, Kolar Seshaiyer, 


1044. 


AUTHOR INDEX VOLUME XXI > 


RAMACHANDRAN, &., 1017. 
RAMACHANDRAN, Sambasiva, 2115. 
RAMBOW, Carl] Alan, 583. 

RAMIG, Robert Ernest, 1320. 
RAMSAY, Ogden Bertrand, 762. 
RAMSDEN, William E., 978. 
RAMSEY, Howard Lyn, 2810. 
RAMSEY, William Lee. 


CSC XXII, 168. 


RAND, Salvatore J., 1393. 

RANKIN, Hugh Franklin, 1931. 
RANTA, Raymond Raphael, 393. 
RANUM, Orest Allen, 3081. 

RANZ, James, 1574. 

RAO, Agaram Subba, 1743. 

RAO, Kestur Narayana, 763. 

RAO, Kolli Krishna, 3049. 

RAO, Mirazkar Appaswamy, 1674. 
RAO, Palamand Suryanarayana, 3251. 
RAPHAELSON, Arnold Herbert, 2152. 
RAPOZA, Norbert Pacheco, 732. 
RAPP, Don W., 2270. 

RAPP, Jr., George Robert, 203. 
RAPPAPORT, Sidney M., 369. 
RAPPORT, James Louis, 992. 


RATHBURN, Ione Jean Alohilani, 2597. 


RATHE, Charles Edward, 1178. 
RATHS, James Dubert, 3024. 
RATIU, Vasile Mihai, 2407. 
RATKOWSKY, David Allen, 3725. 
RATLIFF, Robert Lafayette, 2881. 
RAULET, Harry M., 23. 

RAUSCH, Jr., George Jay, 1546. 
RAUSCHER, Herbert Edson, 2509. 
RAWLAND, Perry Gardner, 2939. 
RAWLINGS, John Oren, 1030. 
RAWLINGS, Travis Dean, 2778. 
RAY, Rajat Kumar, 3492. 

RAY, Richard Shaw, 1824. 

RAY, Jr., Sam Ward, 2179. 
READ, Alvin Ashley, 573. 

READ, Philip Lloyd, 3829. 

READ, Robert Emms, 2490. 
READ, William Herbert, 373. 
REAGAN, James Thomas, 3123. 
REBER, Norman Franklin, 948. 
RECH, Richard Howard, 353. 
RECORD, Joe Neil, 542. 
REDDING, David Coleman, 1194. 
REDDY, Thomas Bradley, 1781. 
REDFEARN, Maxwell Scott, 1334. 
REDFIELD, David Doggett, 1103. 
REDFIELD, James Earl, 1407. 
REDLICH, Robert Walter, 933. 
REDMAN, Charles Edwin, 10. 
REE, Francis Hayin, 778. 
REECE, Jerald Leonard, 2179. 
REED, Clyde Howard, 2758. 
REED, David Dean, 2491. 

REED, Gerald Roneil, 527. 
REED, John Charles, 3033. 
REED, Randall Robert, 11. 
REESER, Robert Moffett, 1090. 
REEVES, Barry Lucas, 2231. 
REEVES, Hubert, 1601. 

REEVES, Mary Elizabeth, 2992. 
REHM, Thomas Roger, 1493. 
REHULA, Robert James, 2804. 
REIBEL, Kurt, 1223. 

REICH, Melvin, 1045. 

REID, Charles Lloyd, 2327. 
REID, Clyde Henderson, 691. 
REID, James Dolan, 2312. 
REIFF, Louis Paul, 2492. 
REIGEL, Charles Edwin, 3340. 
REILLY, Edward Randolph, 207. 
REILLY, Robert J., 3461. 
REIMAN, Donald Henry, 626. 
REINHART, Helen Katherine, 3441. 
REISHUS, John William, 1781. 
REKOFF Jr., Michael George, 3732. 
REMDE, Jr., Harry Frederick, 1228. 
REMSEN, Lester Ernest, 1587. 
RENAU, Jacques, 931. 

RENFRO, Bobby L., 2853. 
RENICK, Theodore Frederick, 3705. 
RENNER, Ruth Olive Ann, 1744. 
RENTZEPIS, George Michael, 1581. 
REOCK, Jr., Ernest C., 226. 
REPLOGLE, Lanny Lee, 2116. 
REUTER, Frank Theodore, 3442. 
REVEAL, Jr., Robert, 235. 
REYNARD, Alan Mark, 1745. 


REYNERTSON, Audrey Joan, 993. 
REYNOLDS, George Earle, 1214. 
REYNOLDS, Nydia Joan, 3558. 
REYNOLDS, Orland Bruce, 1045. 
REYNOLDS, Walter Lamar, 1686. 
RE ZAZADEH, Reza, 1245. 
RHEIN, Phillip Henry, 3771. 
RHOADES, Rendell, 3569. 
RHODES, Harry Clement, 2971. 
RHYNE, Robert Lee, 2385. 
RIBBECK, James C., 1852. 
RIBNICK, Arthur Stanley, 1368. 
RICCIARDELLI, Michele, 2720. 
RICE, Bruce Horace, 448. 
RICE, Marion Jennings, 1443, 1622. 
RICHARDS, Harry Randolph, 1696. 
RICHARDS, Jr., James McDowell, 
3183. 
RICHARDS, Jr., Oliver Christopher, 
1361. 
RICHARDS, Ross James, 2859. 
RICHARDSON, Curtis Weldon, 2426. 
RICHARDSON, Jr., Eugene Stanley, 
3060. 
RICHARDSON, Frank Charles, 344. 
RICHARDSON, Gary Haight, 429. 
RICHARDSON, Howard, 2047. 
RICHARDSON, Lionel Alexander, 2881. 
RICHARDSON, Norman Clifford, 2562. 
RICHARDSON, Paul David, 2820. 
RICHARDSON, Stephen Howard, 1334. 
RICHASON, Jr., Benjamin F., 1519. 
RICHTARIK, Alfred Andrew, 644. 
RICKERT, John Earl, 1907. 
RICKETT, Walter Allyn, 877. 
RICKS, George Robinson, 1020. 
RIDDEL, Joseph Neill, 627. 
RIECK, Robert Emil, 2926. 
RIESE, Harlan Clifford, 527. 
RIDGWAY, Richard Lee, 1681. 
RIFE, William Carl, 1065. 
RIGGS, Wayne Lambert, 1444. 
RIGGS, Zack Orville Albert, 2520. 
RILEY, Donn Charles, 3082. 
RIM, Kwan, 1512. 
RINEHART, Roy Koechlein, 1046. 
RING, Leon Edward, 1484. 
RING, Morey Abraham, 1753. 
RINGER, James H., 806. 
RINGGENBERG, Jr., Ralph Gerald, 
2939. 
RINTELMANN, William Fred, 700. 
RIPPY, Jr., Mark Leo, 814. 
RISJORD, Norman Kurt, 1179. 
RISTINEN, Elaine Katherine, 3454. 
RITCHIE, Tom Vernon, 642. 
RITCHIE, William Andrew, 2349. 
RITTI, Raymond Richard, 3845. 
RIVA, Raymond Theodore, 1194. 
RIVERS, William Lawrence, 662. 
RIVES, Ralph Hardee, 3348. 
RIZK, Hanna, 2399. 
ROBE, John Kenneth, 1228. 
ROBERSON, Bob Sanders, 1712. 
ROBERTI, Dominic M., 2129. 
ROBERTS, Charles Truman, 1825. 
ROBERTS, Clinton John, 2616. 
ROBERTS, Edgar Verne, 3451. 
ROBERTS, Helen Murray, 916. 
ROBERTS, Hugh Jack, 1745. 
ROBERTS, James Oren, 2993. 
ROBERTS, John Melville, 840. 
ROBERTS, Joseph Franklin, 1445. 
ROBERTS, Ray Jack, 1449. 
ROBERTS, Ruth Mabel, 917. 
ROBERTS, Sidney I., 1180. 
ROBERTSON, Alan Gordon, 3313. 
ROBERTSON, Alice Marian, 3100. 
ROBERTSON, Charles Langner, 3837. 
ROBERTSON, Howard Stephen, 628. 
ROBERTSON, John Clifford, 556. 
ROBERTSON, Merton M., 652. 
ROBERTSON, Robert Allen, 1787. 
ROBERTSON, Jr., Thomas Luther, 628. 
ROBERTZ, William George, 3559. 
ROBICHAUX, Waldean Alice, 120. 
ROBICHAUX, Wayne E., 2063. 
ROBIN, Melvin Bernard, 1393. 
ROBINSON, Donald Nellis, 60. 
ROBINSON, Gerald Garland, 2058. 
ROBINSON, Harold Ernest, 2088. 
ROBINSON, Marie J., 1291. 
ROBINSON, Paul Virgil, 1480. 


ROBINSON, Verne Gilbert, 1209. 
ROBINSON, Warren Clayton, 2918. 
ROBISON, William Condit, 845. 
ROCK, Michael, 2467. 
ROCKAS, Leo, 338. 
ROCKWOOD, Ruth, 2726. 
RODD, Richard Allen, 99. 
RODGERS, Alan Shortridge, 2913. 
RODRIGUEZ, Antonio Eliseo, 1701. 
RODRIGUEZ, Joaquin, 596. 
ROE, Paul Francis, 2563. 
ROEDER, Peter L., 1912. 
ROESSLE, Elwood Osborne, 2007. 
ROESTI, Robert Max, 1399. 
ROETLING, Paul Gordon, 1601. 
ROGERS, Charles Chandler, 1894. 
ROGERS, Donald Warren, 1734. 
ROGERS, John Michael, 665. 
ROGERS, Kendal True, 1228. 
ROGERS, Jr., Oliver Carlisle, 475. 
ROGERS, Jr., Oscar Allan, 549. 
ROGERS, Thomas Hunton, 3791. 
ROGERS, III, Wiley S., 1912. 
ROGERS, Willard Lewis, 835. 
ROHDE, Wilmer Albert, 2492. 
ROHWEDDER, William Kenneth, 2094. 
ROLLINS, John Flett, 1527. 
ROLLINS, Ronald Gene, 2721. 
ROMEO, Luigi, 3776. 
RONCO, Paul Gardner, 972. 
ROOD, John Willis, 1507. 
ROOS, Thomas Bloom, 278. 
ROOSSINCK, Esther Pauline, 3382. 
ROSAMILIA, Harold George, 26. 
ROSCELLI, William John, 877. 
ROSE, Catherine Papadopoulou, 1186. 
ROSE, Harold Milton, 845. 
ROSE, Nicholas John, 3109. 
ROSE, Norman Jenisch, 3258. 
ROSE, Ronald Palmer, 578. 
ROSEGAY, Avery, 1066. 
ROSEN, Marvin, 3846. 
ROSEN, Mervine, 1978. 
ROSEN, Ned Arnold, 364. 
ROSENBAUM, Stanford Patrick, 3792. 
ROSENBERG, Arnold Morry, 1782. 
ROSENBERG, Fred Allan, 1168. 
ROSENBERG, George Stanley, 3546. 
ROSENBERG, Israel Henry, 3168. 
ROSENBERG, Philip E., 1913. 
ROSENBLATT, Gerd M., 2130. 
ROSENBLATT, Judah Isser, 203. 
ROSENBLATT, Paul, 902. 
ROSENBLATT, Samuel Michael, 2525. 
ROSENCRANTS, Edward William, 
2231. 
ROSENCRANZ, Howard Alex, 1277. 
ROSENCRANZ, Mary Lou Lerch, 2392. 
ROSENFIELD, Aaron, 1728. 
ROSENSTOCK, Paul Daniel, 2493. 
ROSENZWEIG, Sanford, 675. 
ROSENZWEIG, Walter, 936. 
ROSKAMP, Karl Wilhelm, 301. 
ROSLYCKY, Eugene Bohdan, 429. 
ROSOLOWSKI, Joseph Henry, 3830. 
ROSS, Donald Clare, 2778. 
ROSS, George Edwin, 3330. 
ROSS, Ian Simpson, 1714. 
ROSS, Ira Joseph, 140. 
ROSS, Janet, 1571. 
ROSS, John Bayha, 1797. 
ROSS, Marvin, 2509. 
ROSS, Peter Anthony, 1511. 
ROSS, Walter Eugene, 110. 
ROSSMILLER, Richard Allen, 528. 
ROSTOKER, Mendel David, 1527. 
ROTAR, Peter Patrick, 1309. 
ROTENBERG, Don Harris, 1381. 
ROTHAUS, Paul Bertram, 2786. 
ROTHBLAT, George Harris, 3616. 
ROTHMAN, Jack, 3875. 
ROTHMAN, Leonard A., 1382. 
ROTHROCK, Dayton G., 3691. 
ROTHSCHILD, Carl, 2100. 
ROTHSTEIN, Arnold, 1141. 
ROTHSTEIN, Howard, 944. 
ROTHSTEIN, Morton, 2261. 
ROTHWARF, Frederick, 1608. 
ROTHWEILER, Robert Liedel, 2771. 
ROTTMANN, Leon Harry, 1464. 
ROUSH, Jack Joseph, 2180. 
ROVELSTAD, D.D.S., Gordon Henry, 
3064. 





ROWE, Arthur Wilson, 1046. 
ROWE, Paul Preston, 394. 
ROWE, Robert Arnold, 2564. 
ROWE, William Leal, 3588. 
ROWELL, Robert Lee, 3284. 
ROWEN, Robert Bernard, 801. 
ROWLAND, Monroe King, 2181. 
ROY, Clarence Henry, 295. 
ROY, Hirendra Nath, 75. 
ROYER, Helen E., 1932. 
ROYSTER, William Burke, 1853. 
ROZEHNAL, Bohuslav Jan, 814. 
ROZELLE, Lee Theodore, 475. 
ROZOS, George T., 92. 
ROZYNKO, Vitali Victor, 243. 
RUBIN, William Louis, 1507. 
RUBINFELD, William Albert, 1104. 
RUBLE, Dennis Wayne. 


CSC XXII, 173. 


RUCKER, George Wertz, 76. 
RUDE, Roland Velde, 3195. 
RUECKERT, Roland Rudyard, 435. 
RUETTEN, Richard T., 2439. 
RUF, William Allen, 1132. 
RUGGIERI, S.J., George Daniel, 2863. 
RUH, Robert, 1147. 

RUKAVINA, Thomas, 928. 
RULAND, Richard Eugene, 2297. 
RUMFORD, Herbert Paul, 2994. 
RUMPF, John L., 2225. 


RUPPRECHT, Jr., Arthur Albert, 1187. 


RUOTOLO, Lucio P., 878. 
RUPP, Jr., Frank Adolph, 3230. 
RUSSELL, Sarah Frances Mullins, 


1854. 


RUSSO, Emanuel Joseph, 2897. 
RUSTON, Henry, 2228. 

RUTAN, Harold Duane, 3481. 
RUTHERFORD, Virginia, 3196. 
RUTKOWSKI, Edwin Henry, 950. 
RUTLEDGE, Charles Walter, 1112. 
RUTLEDGE, Harry Carraci, 1187. 
RUTTIGER, Katherine Ford, 1264. 
RYAN, Leo Robert, 3168. 

RYBA, Earle Richard, 2763. 
RYDER, Ronald Arch, 1317. 
RUSTGI, Om Prakash, 1609. 
RYGH, Andrew Robert, 1547. 
RYWKIN, Michael, 3508. 


s 
SAALALDIN, Mohammed Jawad, 3110. 
SAALBACH, William Frederick, 487. 
SABELS, Bruno Erich, 596. 
SABIA, Raffaele, 4545. 
SABINA, Leslie Robert, 1713. 
SACHER, Edward, 2116. 
SACHS, Jr., Kelvin Norman, 1528. 
SADOWSKI, Walter Louis, 2752. 
SAEGER, Victor William, 2510. 
SAFRANEK, William Paul, 3462. 
SAGE, Jr., Andrew Patrick, 1507. 
SAHOTA, Joginder Singh, 2144. 
SAINI, Gulshan Rai, 3220. 
ST. CLAIR, Jr., Charles Thomas, 


3331. 


ST. JOHN, Kenneth D., 529. 
SAKAKURA, Arthur Yoshikazu, 3126. 
SALER, Benson, 726. 

SALES, Gary S., 1973. 

SALES, Millard Vance, 2161. 
SALETAN, Eugene J., 3493. 
SALLAK, Vaclav Jan, 1535. 
SALMAN, A. Rasul, 94. 
SALMON, Charles Gerald, 3038. 
SALOMON, Robert E., 2131. 
SALOTTI, Charles Anthony, 3805. 
SALVATI, Saverio R., 2370. 
SALZBERG, Herman Carl, 2017. 
SAM, Mohammed, 232. 
SAMBASIVARAO, Koritala, 1047. 
SAMUELSON, William, 1951. 


SAMONTE, Jr., Quirico Segundo, 3680. 


SAMPSON, Edward Eugene, 2393. 
SAMUEL, Edmund William, 2082. 
SAMUELS, Clifford Elroy, 3411. 
SAMUELS, Ina, 3865. 

SAMUELSON, Glenn Waldemar, 551. 
SAMUELSON, Henry Hugo, 1979. 
SAMUELSON, Merrill Ernest, 871. 
SANDERS, Frederick Brooks, 3887. 
SANDERS, Nathaniel Leon, 220. 


AUTHOR INDEX 


SANDERS, Jr., Wallace Wolfred, 3395. 
SANDERSON, James Lee, 878. 
SANDERSON, Mabel, 186. 
SANDFORD, Donald Herbert, 3904. 
SANDLER, Stanley Robert, 61. 
SANDLIN, Billy Joe, 1609. 
SANDRIDGE, William Alfred, 3291. 
SANDS, Richard D., 846. 
SANDSTEDT, Robert Morris, 32. 
SANDY, I. Made, 1908. 

SANFORD, Lind Lee, 2422. 
SANGREE, Jr., John Brewster, 1528. 
SANGUIGNI, John Alexander, 2117. 
SANSCRAINTE, Jack Robert, 2224. 


SANTAMOUR, Jr., Frank Shalvey, 718. 


SANTOS-YNIGO, Luis Marcial, 171. 


SANVORDENKER, Keshav Sazro, 3391. 


SARDISCO, John Baptist, 476. 
SAREIL, Jean, 1951. 
SARGENT, Barbara Nelson, 629. 
SARGENT, Kenneth Albert, 1529. 
SARKISSIAN, Igor Vladimir, 1310. 
SASIDHORN, Nibondh, 665. 
SASSER, William Gray, 2740. 
SASTRY, Akella Narasimha, 3898. 
SASTRY, Ganti Ayyavari, 3428. 
SATHER, Glenn Arthur, 3033. 
SATHER, Roy Oscar, 1508. 
SATHOFF, Jr., Herman John, 3499. 
SATO, Takeshi, 156. 
SATTERLUND, Donald Robert, 2067. 
SAUER, Warren Louis, 3186. 
SAUNDERS, James Robert, 3426. 
SAUVAGE, James-Frederick, 1066. 
SAVAGE, Edith Jones, 3025. 
SAVARD, William George, 2564. 
SAVIDES, Harold Anastas, 535. 
SAVITZ, Leonard David, 988. 
SAWCHUK, Walter, 1973. 
SAWIN, Carroll Ray, 2210. 
SAXTON, George Homer, 1632. 
SAYED, Mustafa Quasim, 1701. 
SAYIN, Ahmet Nuri, 464. 
SAYRES, Alden R., 936. 
SCANLON, George T., 3072. 
SCANLON, John Earl, 2680. 
SCARFONE, Leonard Michael, 3493. 
SCARPELLI, Dante Giovanni, 173. 
SCARR, Robert Francis, 1083. 
SCHADT, Richard Schuyler, 2695. 
SCHAEFFER, Gideon William, 1341. 
SCHAEFFER, Katherine Maude Marie, 
1529. 
SCHALCK, Harry George, 1932. 
SCHALET, Abraham P., 1000. 
SCHAREN, Albert L., 1325. 
SCHATZ, Frederick Carl, 2162. 
SCHATZMAN, Leonard, 2823. 
SCHAUB, James Hamilton, 1890. 
SCHAUER, Ralph Floyd, 573. 
SCHEINER, Donald M., 2882. 
SCHEINOK, Perry A., 636. 
SCHELTEMA, Rudolf Siegfried, 2058. 
SCHENK, John Albright, 3578. 
SCHERER, Harlan Leonard, 2565. 
SCHERER, Henry Howard, 910. 
SCHENSTED, Irene Verona, 3820. 
SCHIEWE, Arthur Jackson, 1154. 
SCHIFFMAN, Robert L., 1499. 
SCHILLER, Herbert I., 3292. 
SCHILLING, Paul Marland, 2566. 
SCHINDLER, Charles Alvin, 3231. 
SCHINSKE, Erhart Alfred, 2048. 
SCHIRBER, James Emmanuel, 2764. 
SCHIROKAUER, Conrad Max, 177. 
SCHLEEF, Daniel John, 158. 
SCHLESINGER, Sondra, 2101. 
SCHMADEL, Elnora, 1464. 
SCHMERL, Rudolf Benjamin, 2298. 
SCHMID, Jr., John A., 2638. 
SCHMID, William Francois, 3285. 
SCHMIDT, Aaron, 3810. 
SCHMIDT, John Richard, 2145. 
SCHMIDT, Robert Wayne, 1746. 
SCHMINKE, Clarence William, 1874. 
SCHMUDDE, Theodore Henry, 1520. 
SCHNEIDER, Louis Eugene, 2860. 
SCHNEIDER, Shirley Chichester Sims, 
3857. 
SCHNELL, Lorne Albert, 2680. 
SCHNITZER, Martin Colby, 2156.. 
SCHOEN, Richard I., 1596. 
SCHOEPKE, Hollis George, 645. 


VOLUME XXI 


SCHOFIELD, Harold Allen, 2261. 
SCHOFIELD, Wilfred Borden, 1347. 
SCHOLL, Geraldine Teresa, 315. 
SCHOMAN, Jr., Charles Martin, 3052. 
SCHONHORN, Harold, 1782. 

SCHOPP, John David, 2858. 

SCHOTT, S.J., Edward William, 2883. 
SCHRADER, George Frederick, 3404. 


SCHRAMM, Jr., Robert Johnson, 2089. 


SCHRELLO, Dominick Michael, 826. 
SCHROEDER, Daniel John, 655. 
SCHROEDER, O.S.F., Sister Margaret 
Ann, 903. 
SCHUBERT, Siegfied Wolfram, 3636. 
SCHUEL, Herbert, 1000. 
SCHUETZE, Jr., George C., 207. 
SCHUG, John Charles, 3285. 
SCHULDT, Henry Stuart, 1393. 
SCHULMAN, Joseph Herbert, 963. 
SCHULTZ, Roland Jack, 2415. 
SCHULTZ, Sheldon, 1970. 
SCHULTZ, Stanley Ray, 83. 
SCHULZ, John Hampshire, 1970. 
SCHUPACK, Mark B., 2156. 
SCHUSTER, Donald Herbert, 3846. 
SCHWARTZ, Alice M., 128. 
SCHWARTZ, George, 792. 
SCHWARTZ, Robert David, 2897. 
SCHWARTZBERG, Joseph Emanuel, 


1521. 


SCHWARZSCHILD, Stuart, 3665. 
SCHWEGEL, Douglas Martin, 1952. 
SCHWEIKER, George C., 464. 
SCHWEMMIN, Donald Jack, 3605. 
SCHWENDINGER, Richard Bernhard, 


1067. 


SCHWERTFEGER, Mary Jane, 2197. 
SCHWOEBEL, Robert H., 858. 
SCIARRONE, Bartley John, 1533. 
SCOTT, David Watters, 1964. 
SCOTT, Earl Donald, 1264. 
SCOTT, James Frazier, 1556. 
SCOTT, John Stanley, 1163. 
SCOTT, Linus A., 2229. 
SCOTT, Mary Hughie, 2211. 
SCOTT, Mary Jane, 337. 
SCOTT, Robert Alexander, 3546. 
SCOTT, Samuel Gray, 1626. 
SCOTT, Thomas Walter, 3586. 
SCOTTI, Frank, 2493. 
SCRIBNER, Harvey Bert, 3314. 
SCRIVNER, Clarence Leland, 3805. 
SCULLY, Daniel William, 3559. 
SEAMAN, Edna, 3595. 
SEAMAN, William Lloyd, 1326. 
SEARLES, Ruth Elizabeth, 3547. 
SEARS, Irwin, 3432. 
SEARS, William Wesley, 208. 
SEAVER, S.N.J.M., Sister Ann Myra, 
1865. 
SEAY, Lesten Clare, 2598. 
SEBA, Richard Dutton, 3739. 
SECHLER, Dale Truman, 29. 
SECKENDORF, Robert Sidney, 1120. 
SECREST, Don., 3126. 
SEDELOW, Sally Yeates, 1556. 
SEEDS, Robert Boehm, 3400. 
SEELHORST, Robert Charles, 2599. 
SEEMAN, Myron Walter, 1465. 
SEGAL, Jack, 1957. 
SEGUIN, Rosemarie T., 2059. 
SEHGAL, Jag Mohan, 1382. 
SEICHTER, Francis Siegfried, 295. 
SEIDEL, Donald Russell, 1719. 
SEIGER, Marvin Leon, 3560. 
SEIGLER, Hazel Gantt, 2018. 
SELDEN, Edward Harvey, 2394. 
SELIN, Terry G., 2898. 
SELL, Jerry Lee, 1687. 
SEMONES, Raymond Paul, 318. 
SEN, Himansu Gopal, 1674. 
SENDELBACH, Anton George, 399. 
SEO, Kap-Kyung, 2515. 
SERAFINI, Tito T., 1083. 
SESHADRI, Kalkunte Srinivasa 
Iyengar, 476. 
SETH, Madan Gopal, 3160. 
SEUFERT, Ludwig Edward, 1754. 
SEUS, Edward Joseph, 61. 
SEVERENS, Richard Hoxie, 2327. 


SEVERINSEN, Krestian Norman, 1855. 


SEWARD, Thomas Clinton, 1127. 
SEXTON, Cora Lucille, 1466. 


SEYFFER, Charlotte, 1875. 
SHADMI, Rena Margoshes, 815. 
SHAFER, Robert Lloyd, 2299. 
SHAFFER, Jr., George Emery, 1394. 
SHAH, Vinod Harakhchand, 2846. 
SHAH, Vinodchandra C., 1096. 
SHAHEEN, Edward G., 2117. 
SHAHON, M.D., Donald Bernard, 1922. 
SHAMBAUGH, Robert Franklin, 3116. 
SHAMPO, Marc Anthony, 1481. 
SHANKS, Kenneth Howard, 1666. 
SHANKWEILER, Donald Paul, 1633. 
SHANNON, Jr., John E., 2059. 
SHAPIRO, George L., 3196. 
SHAPIRO, Jennie Epstein, 3239. 
SHAPIRO, Max Andrew, 3708. 
SHAREFKIN, Belle Drucker, 3008. 
SHARER, Archibald Wilson, 382. 
SHARMA, Mangalore Gokulanand, 161. 
SHARN, Charles Frank, 569. 
SHARP, Bert Lavon, 2198. 
SHARP, Emmit Frederick, 3187. 
SHARP, William Tout, 2313. 
SHASTRI, Rajaram Mangalore, 1158. 
SHAVER, Donald LaVergne, 1033. 
SHAW, Alan W., 2754. 
SHAW, James Howard, 2371. 
SHAW, John Roger, 1572. 
SHAW, Richard Gregg, 2494. 
SHAW, Thomas Howard, 3865. 
SHEARER, John C., 2934. 
SHEEHAN, A. Cornelia, 1855. 
SHEEK, Martha Reyburn, 3231. 
SHELDON, Donald Russell, 1335. 
SHELDON, William Robert, 1602. 
SHELLENBERGER, Thomas Eugene, 
3251. 
SHELLEY, Ernest L. V., 3528. 
SHELTON, James Edward, 1006. 
SHELTON, Joel Edward, 1258. 
SHEMICK, John Magnusen, 3315. 
SHEN, Jane Yupei, 3582. 
SHEPARD, Bernard A., 2700. 
SHEPARD, Sanford, 903. 
SHEPHERD, Emma Louise, 1942. 
SHEPHERD, Roy Frank, 1001. 
SHEPP, Bryan Eugene, 248. 
SHEPPARD, Charles C., 399. 
SHERMAN, Irwin William, 1302. 
SHERMAN, Richard Garrett, 1408. 
SHERMAN, Robert, 1857. 
SHETH, Bhogilal Bhagwandas, 3276. 
SHETH, Prabhakar Ranchhordas, 2122. 
SHETLER, Donald Joseph, 3811. 
SHEWMAKER, Kenneth Lee, 2786. 
SHIBUYA, Isao, 2463. 
SHIELDS, Mayron, 2566. 
SHIKOH, Mirza Muzaffar, 3508. 
SHIMOTAKE, Hiroshi, 1494. 
SHINDLER, Madalene, 192. 
SHINOZUKA, Masanobu, 3406. 
SHIPLEY, Elizabeth F., 3847. 
SHIPMAN, Virginia Irene Curran, 
2371. 
SHIPMAN, William D., 782. 
SHIPP, Clifford Marion, 2741. 
SHIRLEY, Robert Louis, 764. 
SHIRIGIAN, John, 3762. 
SHOAF, Mary La Salle, 48. 
SHOCK, Donald Paul, 1113. 
SHOCKLEY, James Thomas, 3717. 
SHOE MAKER, Eugene M., 2676. 
SHOLD, Walter Oliver, 3332. 
SHOTZBERGER, Martin Luther, 2148. 
SHOULDICE, Kenneth James, 1426. 
SHOUP, Paul Snedden, 3837. 
SHOWKI, Jr., Abdul-Wahab Nadhim, 
3252. 
SHREEVE, Jean’ne ‘Marie, 3622. 
SHUBKAGLE, Ruby Friese, 2616. 
SHUEY, Eldon William, 3617. 
SHUGRUE, Michael Francis, 2278. 
SHULHOF, William Peter, 1960. 
SHUMA, Edward T., 2163. 
SHUMAKER, Robert Clarke, 1530. 
SHUMAN, Robert Baird, 3771. 
SHUPP, Franklin Richard, 2142. 
SHUSTER, Duane Oliver, 3243. 
SHUTSY, Irvin John, 2212. 
SIBERT, Lathem N., 309. 
SIBLEY, William Arthur, 1971. 
SICKAFUS, Edward Nathan, 939. 
SIDNELL, Jr., Robert Gebhardt, 2567. 





SIECKMANN, Everett Frederick, 3820. 


SIEFKER, Joseph Roy, 2453. 
SIEGEL, Frank Leonard, 3252. 
SIEGEL, Irwin M., 972. 

SIEGEL, Jerome, 2385. 

SIEGEL, Michael Henry, 1250. 
SIEGESMUND, Kenneth August, 439. 
SIEGLER, Frederick Adrian, 929. 
SIEKANOWICZ, Wieslaw W., 1508. 
SIEVERS, Robert Eugene, 3258. 
SIFTON, Paul Ginsburg, 868. 
SIGURBJORNSSON, Bjérn, 1728. 
SIH, George Chang-Ming, 1896. 
SILBER, David, 2660. 

SILCOX, Norman Wesley, 1369. 
SILEN, Roy Ragnar, 404. 

SILLS, Thomas Wiett. CSC XXII, 177. 
SILVERMAN, Dorothy, 1128. 
SILVERNAIL, Richard George, 3745. 
SILVERSTEIN, Josef, 3838. 
SILVERSTEIN, Norman, 904. 
SILVESTER, John Arthur, 1857. 
SILVESTRO, Clement Mario, 3442. 
SIMEONE, John Babtista, 2060. 
SIMKINS, Paul Dean, 3414. 
SIMMEL, Edward Clemens, 684. 
SIMMONS, III, John Joseph, 2385. 
SIMMONS, Noah Gayle, 1450. 
SIMMONS, Ronald Eugene, 3675. 
SIMMONS, William Louis, 2372. 
SIMMONS, William Walter, 1229. 
SIMON, George Reed, 3888. 
SIMONAITIS, John, 2573. 
SIMONELLI, Anthony Peter, 71. 
SIMONSON, Gerald Herman, 394. 
SIMPSON, Dorothy Margaret, 1858. 
SIMPSON, Eugene S., 1914. 

SIMS, John Leonidas, 1681. 

SIMS, Robert Wilson, 3711. 

SIMS, Samuel John, 3424. 

SINDER, Leon, 727. 

SINGER, Mary Edna, 2270. 
SINGER, Robert Dennis, 973. 
SINGER, Sanford Robert, 783. 
SINGH, Jagan Nath, 2343. 

SINGH, Jagat Pal, 2837. 

SINGH, Rajinder, 1209. 

SINGH, Surender, 233. 
SINGLETON, Richard Collom, 2733. 
SINHA, Sushil Kumar, 2443. 
SIPRESS, Jack Myron, 3733. 
SIRMANS, Jr., M. Eugene, 2262. 
SIRNIO, George John, 597. 
SISSON, Silvanus Hull, 3692. 
SITES, Paul LaBonte, 1282. 
SITTS, Marvin Ralph, 1120. 
SIVAK, Andrew, 1048. 

SIVANICH, George, 2787. 
SIVERSON, Lyle Edmund, 99. 
SIVLEY, Robert Benton, 672, 
SIZEMORE, Ray Brewer, 2568. 
SJO, John Bernard, 2927. 
SKERBELE, Ausma, 1395. 
SKIPPER, James Everett, 2305. 
SKOMOROSKI, Robert Max, 72. 
SKOK, Richard Arnold, 718. 
SKORINKO, George, 215. 
SKOULTCHI, Martin Milton, 3637. 
SKOVE, Malcolm John, 1229. 
SLADE, Landry Thomas, 2118. 
SLAKEY, Thomas John, 3491. 
SLATE, Audrey Nelson, 629. 
SLATER, Carl David, 2899. 
SLATER, Carol Winifred Rosenfield, 


373. 


SLATER, Nelle Gertrude, 979. 
SLESINGER, Jonathan Avery, 2400. 
SLESSAREV, Vsevolod, 3756. 
SLOAN, Forrest Edward. 


CSC XXII, 182. 


SLOAN, Martin Frank, 464. 

SLOAN, Robert Samuel, 3803. 
SLOAN, Jr., Thomas O., 1557. 
SLOANE, Keith J., 2918. 

SLOTKIN, Aaron Nathaniel, 1094. 
SLOTTER, Richard Arden, 300. 
SLUD, Paul Bentley, 382. 

SLUSSER, Gerald Herbert, 1654. 
SLYSH, Roman Stephan, 144. 
SMALLEY, Webster Leroy Croxdale, 


1292. 


SMART, Earl W., 1690. 
SMART, Jr., Grover Cleveland, 1326. 


AUTHOR INDEX VOLUME XXI 


SMITH, Alathena Johnson, 3529. 
SMITH, Betty Faye, 3084. 
SMITH, Brandes Henry, 1765. 
SMITH, Carolyn Herbert, 2299. 
SMITH, Carroll Edwin, 2600. 
SMITH, Charles Kingsford, 836. 
SMITH, Charles Philip, 3875. 
SMITH, Charles Samuel, 642. 
SMITH, Clifford Basil, 2181. 
SMITH, Clodus Ray, 3009. 
SMITH, David Rodman, 3101. 
SMITH, Donald Curtis, 316. 
SMITH, Donald Richard, 2048. 
SMITH, Edgar Eugene, 42. 
SMITH, Edgar Kelly, 1427. 
SMITH, Edwin Ginnelley, 3082. 
SMITH, Elizabeth Bernice, 3618. 
SMITH, Eugene Joseph, 2883. 
SMITH, Fay Windel, 3332. 
SMITH, Jr., Frederick Robert, 3718. 
SMITH, Gary Richard, 2952. 
SMITH, Glenn Edward, 1018. 
SMITH, Harry Andrew, 2119. 
SMITH, Henry Dixon, 3415. 
SMITH, Jr., Herman Brunell, 529. 
SMITH, Ivan Claire, 3286. 
SMITH, James Douglas, 1719. 
SMITH, James Douglas, 2263. 
SMITH, Jr., James Graham, 3610. 
SMITH, Jerome, 2018. 
SMITH, John Elvans, 2871. 
SMITH, Kenneth Leroy, 2437. 
SMITH, Lois Crisbacher, 1068. 
SMITH, Lowell Richard, 1766. 
SMITH, Jr., Mark Charles, 2971. 
SMITH, Melvin Wayne, 786. 
SMITH, Morris Lee, 764. 
SMITH, Paul A. L., 3149. 
SMITH, Paul Marston, 111. 
SMITH, Jr., Philip Hillyer, 885. 
SMITH, Rex Beach, 2953. 
SMITH, Richard Thomas, 259. 
SMITH, Robert Barton, 3811. 
SMITH, Robert Charles, 2464. 
SMITH, Robert LeRoy, 2661. 
SMITH, Roland Fred, 1303. 
SMITH, Samuel Van Dyke, 2935. 
SMITH, Samuel Wallace, 3746. 
SMITH, Stanley Fred, 2332. 
SMITH, Theodore Goodwin, 1494. 
SMITH, Walter Otis, 2787. 
SMITH, Wayland Patrick, 2232. 
SMITH, Jr., Wilburn Suber, 1068. 
SMITH, Wilda Maxine, 3443. 
SMITH, William Maurice, 563. 
SMITH, William Reed, 953. 
SMITHER, Howard Elbert, 2319. 
SMOLINSKI, Leon, 2516. 
SMOOT, Leon Douglas, 3725. 
SMUK, John Michael, 144. 
SMURR, John Welling, 610. 
SNELLER, Jr., Maurice Paterson, 
2263. 
SNELLGROVE, John Louis, 1859. 
SNETSINGER, Robert John, 1303. 
SNOW, Katherine M., 701. 
SNOW, Sinclair, 2264. 
SNYDER, Irvin Stanley, 1026. 
SNYDER, Jack Russell, 2639. 
SNYDER, Joan, 2857. 
SNYDER, Robert Leon, 581. 
SOBOL, Harold, 328. 
SOBOL, Marion Berta Gross, 3656. 
SOBOTTKA, Stanley Earl, 936. 
SOBRINO, Josephine, 3348. 
SODA, Toshio, 1223. 
SOHAL, Takhat Singh, 3341. 
SOKOL, Phillip Edward, 1069. 
SOKOLOSKI, Theodore Daniel, 3430. 
SOLDWEDEL, Bette Jean, 1114. 
SOLOMON, Arthur Lewis, 268. 
SOLOMON, Daniel, 2394. 
SOLOMON, Leonard, 255. 
SOLOMON, Paul, 2019. 
SOLOMON, Stuart, 2020. 
SOMERS, Carolyn Elizabeth, 1341. 
SOMMER, Ginter Friedrich, 2389. 
SOMMERFELDT, John Robert, 334. 
SOMMERS, Mildred Emily, 1115. 
SONG, Chieh-Shyang, 3041. 
SONNENWIRTH, Alexander Coleman, 


1336. 
SOPHIANOPOULOS, Alkiviadis John, 43. 


SOPHIANOPOULOS, Judith Ann Symon, 


1754. 


SORBY, Donald Lloyd, 3641. 
SORENSEN, Theodore Strang, 2899. 
SORGE, Robert William. 

CSC XXII, 186. 
SORGER-DOMENIGG, Heinz, 1069. 
SOSHEA, Richard William, 222. 
SOSKIND, Leo, 3835. 
SOULE, Leon Cyprian, 2265. 
SOULEN, Robert Lewis, 465. 
SOUTHARD, Wendell Homer, 1746. 
SOUTHWORTH, Burnett Clark, 441. 
SOVA, Carl Richard, 739. 
SOWDER, William Jacob, 2721. 
SOWELL, Cornelia Klipstein Fry, 


2600. 


SPALDING, Donald Hood, 421. 
SPANGENBERG, Dorothy Larkins 
Breslin, 1675. 
SPANGLER, Paul Junior, 278. 
SPARKMAN, Kathleen Palmer, 3491. 
SPARKS, Jr., Allen Kay, 2900. 
SPARKS, Jack Norman, 1481. 
SPARKS, Robert Edward, 2653. 
SPARR, M. C., 1353. 
SPEAL, Stanley Allan, 675. 
SPEAR, Carl David, 779. 
SPEARE, Edward Phelps, 279. 
SPEARMAN, Leonard Hall O’Connell, 
2198. 
SPECTOR, Bertram, 2765. 
SPECTOR, Sherman David, 181. 
SPEIER, Sybil Dorothy, 2033. 
SPEIGNER, Theodore Roosevelt, 3680. 
SPELL, Jr., William Hux, 3253. 
SPENCER, Carol Joyce, 780. 
SPENCER, Donald Clifton, 1667. 
SPENCER, Herbert Jennings, 1031. 
SPENCER, Lucile Brackney, 2617. 
SPENCER, Jr., Thomas Ancrum, 62. 
SPENCER, Walter William, 1747. 
SPERGEL, Irving Abraham, 2034. 
SPICEHANDLER, Daniel, 1953. 
SPICOLA, Rose Frances, 2199. 
SPIEGEL, Eileen, 843. 
SPIEGELMAN, Robert Gerald, 92. 
SPILKER, Otto Hugh, 1835. 
SPILLER, Jr., Earl Alexander, 2149. 
SPIRES, Alan M., 249. 
SPIRO, Alan, 1803. 
SPLITTGERBER, George Hugo, 2104. 
SPONSLER, III, George Curtis, 3733. 
SPRAGUE, Ann Lee, 3696. 
SPRAGUE, Elizabeth Fern, 2868. 
SPRAGUE, Robert Lee, 2788. 
SPRAKER, Harold Stephen, 2199. 
SPREEN, Georgia Windman, 2805. 
SPRINGFIELD, Franklyn Bruce, 1258. 
SPUHLER, Harold Aylesworth, 3400. 
SQUIRE, Alan Paul, 1587. 
SQUIRES, Rathbun B., 574. 
SRIDHAR, Rangasami, 158. 
SRIDHARAN, Ramaiyengar, 917. 
SRIVASTAVA, Siya Ram, 1581. 
SRIVASTVA, Suresh Chandra, 3876. 
STABLER, John Roberts, 3866. 
STACK, Elizabeth Cole, 1830. 
STACK, Genevieve Carter, 305. 
STACY, Edney Webb, 1958. 


STAFFORD, Jr., Howard Andrew, 1909. 


STAFFORD, Ottilie Sina Frank, 904. 
STAFFORD, William Talmadge, 2722. 
STAHL, Donald Edgar, 1121. 
STAHL, Edgar Elias, 808. 

STAHL, Perry Ruth, 3836. 
STAHLY, Edward Arthur, 19. 
STAHUBER, Frederick, 1826. 
STAMBUSKY, Jr., Alan Anthony, 701. 
STAMPER, Silas Shelburne, 556. 
STAMPFLI, Joseph Gail, 348. 
STANDER, Norman Ellis, 236. 
STANDING, Keith Mifflin, 2416. 
STANDISH, Norman Weston, 296. 
STANLEY, Edward Alexander, 1914. 
STANLEY, Emily Brown, 2279. 
STANSBERY, David Honor, 279. 
STAPP, Paul Ray, 1383. 

STARER, Ira H., 2494. 

STARK, Jr., Bert, 3333. 

STARKEY, Lawrence Harry, 1595. 
STARLARD, Victor DeVere, 3316. 
STARR, Sheldon, 2372. 


STATHER, Donald Gilmour, 1876. 
STATLER, Ellsworth Sheldon, 2164. 
STAUB, August William, 2827. 
STAUDENRAUS, Philip John, 2696. 
STAUFFER, Karl Walter, 3424. 
STEARNS, Louis Waite, 448. 
STECK, Mary Pulley, 1827. 
STEELE, Charles Richard, 161. 
STEENE, Kerstin Birgitta, 268. 
STEFANIAK, Norbert John, 1409. 
STEFFEN, Hans Hermann Julius, 
1860. 
STEGNER, William Richard, 2024. 
STEIN, Fred Paul, 3392. 
STEIN, Jacob, 2601. 
STEIN, Marvin Neal, 2510. 
STEINBERG, David Herbert, 2119. 
STEINBERG, Phillip Henry, 1224. 
STEINER, William Glenn, 1265. 
STEINHART, Carol-Ann Elder, 2868. 
STEINHART, John Shannon, 3060. 
STEINHAUSER, Fredric Robert, 3415. 
STEINMETZ Jr., Charles, 3898. 
STEINMUELLER, Milton Homar, 3212. 
STEINMULLER, David, 3899. 
STELZER, Milton John, 4. 
STEMEN, John Roger, 2697. 
STENBERG, Virgil Irvin, 2495. 
STENE, John Kennison, 1158. 
STENSETH, Raymond Eugene, 3641. 
STEPHENS, Douglas Robert, 3648. 
STEPHENS, James Dallas, 920. 
STEPHENS, Mary Isabel, 879. 
STEPHENSON, John Louis, 466. 
STEPP, Robert Earl, 1877. 
STERKEN, Gordon Jay, 3275. 
STERN, Charlotte Daniels, 1195. 
STERN, David Harold, 3676. 
STERN, Harold Phillip, 330. 
STERN, Julius Long, 869. 
STERN, Manfred, 244. 
STERNBACH, Burt, 3622. 
STERRETT, Marvin Deen, 2164. 
STEVENS, Harlan Riley, 2313. 
STEVENS, Nancy Duncan, 1251. 
STEVENSON, George William, 2495. 
STEVENSON, Joseph Ross, 1675. 
STEWARD, Donald Doyle, 2928. 
STEWARD, William Eugene, 2742. 
STEWART, G Kinsey, 2361. 
STEWART, Gordon Arnold, 1314. 
STEWART, Margaret O’Brien, 1195. 
STEWART, William Samuel, 1886. 
STICKLER, William Carl, 3637. 
STILLO, Horatio S., 3649. 
STILLWELL, Jr., Ephraim Posey, 
1230. 
STIM, Thomas Bernard, 2883. 
STINEMAN, Reverend William 
Frederick, 3184. 
STIRPE, Dante, 3821. 
STIVALA, Salvatore S., 780. 
STIVER, Jr., Harry Edward, 3197. 
STOCKHAMER, Nathan Norman, 973. 
STOCKING, Jr., George Ward, 1284. 
STOCKTON, Jr., Edwin L., 2722. 
STOKES, Elizabeth Hendon, 2602. 
STOKES, S.J., Reverend Walter 
Elliott, 3123. 
STOLL, Forrest Duane, 3371. 
STONE, Benjamin Clemens, 2450. 
STONE, Edith Opal, 345. 
STONE, Edith Virginia, 1919. 
STONE, James A., 1933. 
STONE, Jeremy Judah, 3474. 
STONE, John Elmer, 3061. 
STONE, Mary Eloise, 3765. 
STONE, Ralph Allen, 3763. 
STONE, Thomas E., 963. 
STONEKING, Lewis William, 2734. 
STOREY, Arthur George, 2705. 
STOREY, David Alden, 1791. 
STORFER, Stanley J., 1384. 
STOOPS, Betty, 557. 
STOUT, Floyd Madison, 716. 
STOUT, Mason Gardner, 1385. 
STOUTAMIRE, Albert L., 2742. 
STOVER, Kermit Martin, 100. 
STOVER, Stephen Leech, 589. 
STRAKNA, Robert Ernest, 1980. 
STRASSMAN, Murray, 293. 
STRAUSS, Mark A., 751. 
STRAYER, Forrest Keith, 244. 





STRICKLER, Stewart J., 3649. 
STRICKON, Arnold, 1021. 
STRIDER, Fred Donald, 3858. 
STROBEL, James Walter, 1014. 
STROMMEN, Merton Peter, 3364. 
STROUP, Chester Ralph, 2182. 
STROUTHES, Andrew, 1639. 
STRUIK, Gwendolyn Jessica, 1729. 
STUART, Fredric, 77. 


STUDDIFORD, Walter Beekman, 2020. 


STUDEBAKER, Gerald Arthur, 369. 
STUIVER, Willem, 162. 

STUMP, Jr., Eugene Curtis, 2495. 
STUPP, Edward Henry, 357. 
STURCKEN, Francis William, 269. 
STURGES, Irene M., 2706. 
STURROCK, Peter Earle, 2090. 
SUGARMAN, George, 1245. 

SULD, George, 1070. 

SULLIVAN, Jr., Daniel Joseph, 2200. 
SULLIVAN, Harry Richards, 2300. 
SULLIVAN, John Dennis, 422. 
SULLIVAN, John Milton, 297. 
SULLIVAN, John Patrick, 1984. 
SULTZER, Barnet M., 26. 
SULTANIAN, Ishkhan V., 1337. 
SUMBERG, Alfred Donald, 610. 
SUMMA, Angelo Francis, 1772. 
SUND, Eldon Harold, 3638. 

SUND, Raymond Earl, 3827. 


SUNDARARAJ, Bangalore Inamti, 2417. 


SUNDERMAN, Donald Wayne, 1696. 
SUNDERMAN, Harold Clifford, 3334. 
SUNDLAND, Donald Marvin, 2373. 
SUPINA, Walter R., 1887. 

SURASH, John Joseph, 2095. 
SUSSBACH, Herbert H., 199. 
SUSSMAN, Martin Victor, 2914. 
SUSSMAN, Marvin Richard, 3673. 
SUTHERLAND, Donald James, 1234. 
SUTHERLAND, William Neil, 1682. 
SUTTER, John Orval, 1240. 
SUTTHOFF, John, 3026. 

SUTTIE, John Weston, 449. 
SUTTLE, John Earl, 1877. 
SUTTON, David Denis, 3216. 
SUTTON, Jr., James Bishop, 450. 
SWAENGSUGDI, Thanoo, 112. 
SWAIN, Jr., Howard Aldred, 3650. 
SWAIN, Lorna Mullen, 1116. 
SWAMI, Karumuri Satyalinga, 1304. 
SWAN, Algernon Gordon, 1984. 
SWANN, Dale William, 917. 
SWANSON, Harold D., 2346. 
SWARM, Howard Myron, 1155. 
SWART, John Carroll, 702. 
SWARTS, William A., 2496. 
SWARTZ, Howard Albert, 66. 
SWEDBERG, Kenneth Charles, 2869. 
SWEENY, Robert Francis, 145. 
SWEETBAUM, Harvey Arnold, 1266. 
SWENSON, Esther Cornelius, 2747. 
SWERDLOFF, Bluma, 3169. 
SWINFORD, Kenneth Roberts, 284. 
SWISHER, Joseph Vincent, 2496. 
SWOMLEY, Barbara Alice, 19. 
SWYNEHARDT, Mary Betty, 2972. 
SYKES, Richard Dodgson, 2328. 
SYLWESTER, Robert Alfred, 2539. 
SYMCHOWICZ, Samson, 1048. 
SYNOVITZ, Robert Joseph, 332. 
SZKLARCZYK, Lillian, 3776. 
SZUDY, Leonard A. CSC XXII, 190. 


T 


TAAFFE, James Griffith, 905. 
TABLER, Charles John, 1860. 
TACEY, William Sanford, 2049. 
TADROS, Samy Samaan, 536. 
TAFT, Charles Kirkland, 2232. 
TAFT, Duane Robert, 530. 
TAKACS, Aurelia Eva, 2025. 
TAKASHINA, Naomitsu, 1071. 
TAKETA, Shyojiro Tom, 3142. 
TAKEUCHI, Ikuo, 3143. 
TALBOTT, Richard Lloyd, 2900. 
TALHAM, Robert James, 636. 
TALLAN, Norman M., 1230. 
TALMAN, James D., 3821. 
TALWANTI, Manik, 852. 
TAMAOKI, Taiki, 21. 

TANG, Tao-Nan, 1155. 


AUTHOR INDEX VOLUME XXI 


TANG, Wen, 3495. 
TANNENBAUM, Abraham J., 2027. 
TANNER, Jr., Wilson Pennell, 364. 
TAPLEY, Byron Dean, 3046. 
TARBET, George Wilfrid, 1783. 
TARLADGIS, Basil George, 2668. 
TARNEY, Robert Edward, 2901. 
TARPLEY, Fred Anderson, 2289. 
TARR, Terence Stephen, 2697. 
TATTERSALL, James Neville, 1414. 
TATUM, Nancy R., 3452. 
TAUB, Stephan Robert, 1304. 
TAYLER, Edward William, 2279. 
TAYLOR, Charles Patrick Stirling, 
749. 
TAYLOR, Jr., Dean, 2120. 
TAYLOR, Donald Pierce, 721. 
TAYLOR, Elmore Hector, 1747. 
TAYLOR, Gray Nelson, 3335. 
TAYLOR, Guy L., 2973. 
TAYLOR, James Dowell, 1410. 
TAYLOR, James Lee, 2847. 
TAYLOR, Jane, 740. 
TAYLOR, Leonard Stuart, 2333. 
TAYLOR, Leonard Vernor, 2568. 
TAYLOR, Murray East, 1353. 
TAYLOR, Myron Wilfred, 3772. 
TAYLOR, Robert Bartley, 1706. 
TAYLOR, Stanley Maurice, 2618. 
TAYMOORIAN, Fatemeh, 1071. 
TAYYABKHAN, Muhammad Tayyabjji, 
326. 
TEARE, Robert John, 2021. 
TEFFT, Stanton Knight, 2075. 
TELLMAN, Stephen Gage, 1582. 
TEMPLETON, Arleigh Brantley, 112. 


TEMPLETON, Jr., William Chelcy, 20. 


TenBROEK, Bernard John, 3570. 
TENEN, Stanley S., 2386. 
TEN EYCK, Peter Hoyos, 982. 
TENNYSON, Virginia Mary, 1704. 
TENO, Joseph, 832. 
TERLECKYJ, Nestor E., 784. 
TERRIERE, Robert Theodore, 1530. 
TERRILL, James McGuffin, 3529. 
TERWILLIGER, Robert Francis, 1266. 
TEST, George Austin, 1196. 
TESTER, John Robert, 2060. 
TETER, William Smith, 2842. 
TETTENHORST, Rodney Tampa, 1211. 
TEXTOR, Robert Bayard, 3225. 
THALBERG, Jr., Irving Grant, 211. 
THANOS, Costas Andreas, 792. 
THARIN, James Cotter, 3062. 
THATE, Charles Herman, 1472. 
THE, Pik-Sin, 2076. 
THELANDER, Dorothy Ramona, 1197. 
THELIN, Gordon Murray, 1748. 
THERKILDSEN, Paul Thorleif, 3551. 
THIBAULT, John Crowell, 3773. 
THIRUVATHUKAL, Kuriakose Varkey, 
2863. 
THOMAS, Edgar Randolph, 2766. 
THOMAS, Francis Ashe, 2639. 
THOMAS, Jr., James Donald, 1809. 
THOMAS, Leland Clovis, 2579. 
THOMAS, B.V.M., Sister Mary Eloise, 
481. 
THOMAS Jr., Michael Peter, 531. 
THOMAS, Stanley Whitaker, 979. 
THOMLINSON, Ralph, 986. 
THOMPSON, Cleopatra Davenport, 
3681. 
THOMPSON, David Jesse, 3239. 
THOMPSON, Jr., Ernest Clifford, 270. 
THOMPSON, Evans Guy, 1866. 
THOMPSON, Franklin James, 819. 
THOMPSON, James Robert, 1292. 
THOMPSON, John Eldon, 1428. 
THOMPSON, John Richard, 3170. 
THOMPSON, John Thomas, 1622. 
THOMPSON, Larry Clark, 1054. 
THOMPSON, Marvin Paul, 3412. 
THOMPSON, Mary Elizabeth, 1293. 
THOMPSON, Mary Lee, 3411. 
THOMPSON, Michael L., 3316. 
THOMPSON, Richard John, 2468. 
THOMPSON, Thomas Francis, 3515. 
THOMPSON, Wardell D., 3335. 
THOMPSON, Will Francis, 1909. 
THOMPSON, William David, 3198. 
THOMPSON, William Robert, 3444. 
THOMPSON, Jr., William Wilker, 
3306. 


THOMPSON, Wynelle Doggett, 1749. 
THOMSON, David Browning, 2758. 
THOMSON, Gladys Muriel, 129. 
THOMSON, Jr., James Robert, 2540. 
THOMSON, William Alexander Brown, 


3618. 


THORANGKUL, Dana, 3426. 
THORESEN, Asa Clifford, 1001. 
THORNE, Alfred Palmerston, 88. 
THORPE, James Franklin, 2232. 
THORPE, Joseph Stephen, 2789. 
THRALL, William Robinson, 1836. 
THRASHER, James Martin. 


CSC XXII, 194. 


THRONE, John Marshall, 676. 
THURMAIER, Roland J., 1385. 
TICKLE, Robert Simpson, 1224. 
TIEMANN, Jerome Johnson, 1225. 
TIKASINGH, Elisha Seujit, 710. 
TILLETT, Stephen Szlatenyi, 2089. 
TILLMAN, William Joseph, 43. 
TILLSON, David Stanley, 1285. 
TIMMERMAN, Maurine, 119. 
TIMOTHY, La Mar K., 2661. 
TIMPE, Eugene Frank, 3452. 
TINCHER, Wayne Coleman, 2511. 
TINDELL, Lloyd Dale, 3240. 
TING, Robert Chin-Yao, 3596. 
TING, Shih- Fan, 2454. 

TING, Tsuan Wu, 637. 

TINK, Albert Kerby, 1132. 

TJIO, Joe Hin, 2864. 

TOBA, Kaoru, 3719. 

TOBIAS, Irwin, 2915. 

TOBIAS, Sigmund, 964. 

TODD, Jerry William, 1354. 
TOLEGIAN, Aram, 165. 
TOMASSON, Richard Finn, 1284. 
TOMBRINK, Keith Benjamin, 1251. 
TOMLIN, Don C., 2065. 

TOMPA, Albert Stephen, 3610. 
TOMPKINS, Jr., Daniel Nelson, 1509. 
TONKYN, Richard George, 1386. 
TOOMEY, Robert Francis, 1386. 
TOOP, Edgar Wesley, 2853. 
TORCZON, Vernon James, 1942. 
TORNG, Hwa-Chung, 156. 
TORREY, Gordon Howard, 3764. 
TOSTBERG, Robert Eugene, 1451. 
TOURTELLOTTE, Mark E., 1713. 
TOW, Leonard, 88. 

TOWELL, Gordon David, 3392. 
TOWNE, Ruth, 816. 

TOWNSEND, Henry Duane, 2131. 
TRABER, Michael, 1182. 

TRACY, Joseph Walter, 3623. 
TRAGER, Edith Crowell, 886. 
TRAINER, Orvel LeRoy, 2935. 
TRAPASSO, Louis Ernest, 63. 
TRAPP, Allan LaVerne, 2252. 
TRAYLOR, Helen B. CSC XXII, 200. 
TREECE, Jack Milan, 2842. 
TREHAN, Parma Nand, 2338. 
TREICHLER, F. Robert, 2805. 
TRELOAR, William Purdy, 117. 
TRENKLE, Allen Herman, 1687. 
TRENT, Curtis, 3336. 

TREPKA, William James, 2497. 
TRIANDAFILIDIS, George Emmanuel, 


1150. 


TRIEBER, Jacob Marshall, 3382. 
TRIPP, Robert Coral, 3638. 
TROTTER, Jr., Ide P., 3033. 
TROTTER, Virginia Yapp, 2271. 
TROYER, Robert James, 3474. 
TRUAX, Charles B., 676. 
TRUMBORE, Roger Howard, 44. 
TRUSK, Robert Joseph, 3292. 
TRUSTY, Francis Marion, 2569. 
TSAO, George Tsu Ning, 326. 
TSAO, Keh Cheng, 3044. 
TSCHEKALOFF, Natalia Leo, 698. 
TSENG, Ching-Wu, 3406. 

TSU, Raphael, 2229. 

TSUJI, Jiro, 2497. 

TU, Anthony Tsuchien, 3253. 
TUCKER, Houston Clay, 2723. 
TUCKER, John Shepard, 3570. 
TUFTE, Obert Norman, 1231. 
TULL, James E., 1273. 

TULLY, Jr., Edward Joseph, 2313. 
TULLY, Robert Warren, 3538. 
TUNG, Shiu Kang, 1160. 


TURBEVILLE, Fiorella Sirotti, 2724. 
TURCK, Jr., Merton James, 1116. 
TURNER, Adele. CSC XXII, 203. 
TURNER, Jr., Frank LeRoy, 1933. 
TURNER, Hazel McCarter, 2995. 
TURNER, Henry Ashby, 2265. 
TURNER, John Kenneth, 1615. 
TURNER, Rodney, 532. 

TUTHILL, Jr., Fred Andrew, 113. 
TVETEN, John Lowell, 1072. 
TWIGG, Bernard Alvin, 167. 
TYLER, Jr., Vernon O., 1639. 
TYLER, III, William Elliotte, 2120. 
TYREE, Donald Andrew, 2524. 


U 


UDRY, Joe Richard, 2400. 

UDY, Lex Lynn, 932. 

UEHARA, Toyaoki, 1650. 
UGELOW, Alvin, 249. 

UGOLINI, Fiorenzo C., 1907. 
UHL, Charles Nelson, 1996. 

UHL, Kenneth Paul, 1410. 

UHLER, Roger Oscar, 765. 
ULLMAN, Jack Donald, 1225. 
ULLMANN, John Emanuel, 3384. 
UNDERHILL, Edward Wesley, 1049. 
UNRUH, Jr., Henry, 2343. 
UNTERBERGER, S. Herbert, 784. 
URRUTIA-APARICIO, Carlos, 231. 
USKOKOVIC, Milan Radoje, 1749. 
USTILLA, Micheline Dufau, 3462. 
UTLEY, Quentin Ericksen, 807. 
UYENO, Teruya, 3900. 


Vv 


VACIK, James Paul, 67. 
VAFAKOS, William Paul, 1513. 
VAHARU, Tiiu, 2444. 
VAIL, James Harold, 3482. 
VAISEY, Edgar Byron, 2885. 
VAJRABHAYA, Thavorn, 1729. 
VALADARES, Joseph Roque 
Emmanuel, 1966. 
VALDMAN, Albert, 193. 
VALENTINE, Barry Dean, 3900. 
VALERIO, John Ignatius, 3827. 
VALLEY, Leonard Maurice, 1972. 
VAN BENSCHOTEN, Virginia Adelia 
Koons, 3792. 
VANCE, Mildred Burl, 2640. 
VANDEN HEUVEL, II, William John 
Adrian, 3638. 
VANDEPOPULIERE, Joseph Marcel, 
2426. 
VANDERWERFYF, William Daniel, 765. 
VAN DOMELEN, Bruce Harold, 1609. 
VAN EGMOND, Elmer Eugene, 2201. 
VANFOSSEN, Beth Elaine Ensminger, 
3880. 
VANFOSSEN, Marion Gilbert, 3881. 
VAN LAER, Elizabeth Kimball, 1267. 
VAN LEEUWEN, Hendrik Gerrit, 3814. 
VAN NORMAN, John D., 455. 
VAN ROOYEN, Marthinus, 1500. 
VAN RYSWYK, Ronald L., 2582. 
VAN RYZIN, O.S.F., Sister Mary 
St. Martin, 1210. 
VAN SAUN, H. Richard, 3175. 
VANSTAVERN, Bobby Dale, 3412. 
VAN VLECK, Fred Scott, 3475. 
VAN ZANDT, Paul Doyle, 1920. 
VARADARAJAN, Kalathoor, 918. 
VARNELL, Thomas Raymond, 1615. 
VASSILIADIS, Arthur, 3401. 
VAUGHAN, Jr., James Herbert, 1022. 
VAUGHN, Michael Thayer, 221. 
VAN DYKE, Russell Austin, 450. 
VAN NORMAN, John D., 455. 
VAN STEENBURGH, Elston Wells, 354. 
VAN VECHTEN IL, George Wendell, 
440. 
VARGA, Louis Paul, 456. 
VARMA, Harish Chandra, 2856. 
VASISHTH, Ramesh Chander, 3033. 
VAUGHAN, John Elwyn, 2999. 
VEDROS, Neylan Anthony, 3232. 
VEGOTSKY, Allen, 3619. 
VEIGELE, William John, 3136. 
VEINOTT Jr., Arthur Fales, 825. 
VELDMAN, Donald John, 2789. 





VENTUR, Pierre August, 3858. 
VERKADE, John George, 1055. 
VERRILL, John Earl, 3349. 
VERTEIN, Lester Dale, 1473. 
VESSEL, Eugene David, 1767. 
VESTRE, Norris D., 2374. 
VETTER, Richard Lloyd, 400. 
(VEZEAU), Sister Mary Jeanne Ita, 


2954. 


VICKREY, Jr., John Frederick, 3463. 
VIDGER, Leonard Perry, 1413. 
VIEIRA, Enio Cardillo, 2101. 
VIELE, George Washington, 853. 
VIGNERY, John Robert, 1547. 
VILLA, Alfred Lawrence, 2640. 
VILLAFANE-MARIN, Osvaldo, 1899. 
VILLARD, Leon Jacques, 3117. 
VINCENT, Lloyd Drexell, 1602. 
VINCENT, Norman Lee, 1997. 
VINCETT, Henry Thomas, 1321. 
VINES, Eugene T., 2975. 
VIRGILIO, Andrew David, 2619. 
VIRO, Felix, 1767. 
VISHER, Glenn S., 1164. 
VISKANTA, Raymond, 1896. 
VOELTZ, Herman Carl, 2266. 
VOGEL, Albert W., 540. 
VOGEL, Joe Bill, 3767. 
VOGEL, John David, 172. 
VOGEL, Philip Eugene, 3416. 
VOGELI, Bruce Ramon, 305. 
VOGELSANG, Donald LeRoy, 83. 
VOIGT, Milton Arthur, 192. 
VOLK, Murray Edward, 293. 
VOLKOMENER, F.C.S.P., Sister Mary 
Theophane, 3124. 
VOLLER, Ellwood Archie, 3342. 
VOORHEES, Leonard B., 1117. 
VOORHIES, William Thompson, 558. 
VREDENBURGH, Walter Anthony, 
1768. 
VREELAND, Robert Welch, 3651. 
VROOM, Ann Louise Workman, 364. 
VUICICH, George, 1910. 


WwW 


WACHS, M.D., Hirsh, 3143. 
WACKMAN, Peter Husting, 2339. 
WADSWORTH, William W., 2498. 
WAGLE, Gilmour L., 2082. 
WAGNER, David Leslie, 2253. 
WAGNER, Edgar Stephen, 1878. 
WAGNER, Hans A., 45. 
WAGNER, Jr., John, 1810. 
WAGNER, John Edward, 3728. 
WAGNER, Melvin Peter, 2132. 
WAGNER, Jr., Mervyn Kenneth, 2386. 
WAGNER, Russel Olson, 1348. 
WAICHES, Vincent Casimir, 3706. 
WAKEFIELD, Homer E., 2201. 
WALBRIDGE, Jr., Thomas Alexander, 
3578. 
WALDBAUER, Gilbert Peter, 1234. 
WALDMEIR, Joseph John, 345. 
WALDRON, Daryle Lee, 994. 
WALDROP, Hazel Jean, 1417. 
WALENTA, Thomas Rex, 3102. 
WALIA, Jasjit Singh, 63. 
WALKER, Cecil Everette, 2183. 
WALKER, Francis Edwin, 2928. 
WALKER, Harley Jesse, 589. 
WALKER, Jerry Tyler, 3221. 
WALKER, Paul, 3337. 
WALKER, Robert Edwin, 114. 
WALKINSHAW, Jr., Charles Howard, 
1327. 
WALL, Harvey R., 2790. 
WALLACE, Albert Harlan, 2724. 
WALLACE, Joseph Samuel, 564. 
WALLACE, Jr., Luther Tompkins, 
1791. 
WALLACE, Thomas Joseph, 1768. 
WALLENTINE, Max VanNess, 3575. 
WALLEY, Bertha Lee, 2216. 
WALLS, Worthen Allen, 1150. 
WALPOLE, Robert Leonard, 3751. 
WALSH, Harold Trueman, 2329. 
WALSH, James Jerome, 929. 
WALT, Joseph William, 1548. 
WALTER, Benjamin, 1623. 
WALTER, Louis Simon, 2512. 
WALTER, Paul-Hermann Lawrence, 
1056. 


AUTHOR INDEX VOLUME XXI 


WALTER, Robert Louis, 2184. 
WALTERS, Dorothy Jeanne, 2300. 
WALTERS, Sherwood George, 89. 
WALTON, Theodore Ross, 2120. 
WANG, Frederick En-Yu, 3651. 
WANG, Hsin Fu, 84. 

WANG, Jaw-kai, 140. 

WANG, Marian M. Y., 1916. 
WANG, Mei-mei, 2132. 

WANG, Shu-Fang, 1361. 

WANG, Tung-Ming, 1513. 

WANG, William Shao-Yung, 340. 
WANK, Solomon, 3444. 
WANNEMACHER, Jr., Robert W., 


1050. 


WARD, Allan Lucius, 1667. 

WARD, Calvin Herbert, 1702. 
WARD, David Allen, 696. 

WARD, Harry Merrill, 1924. 
WARD, James Merrett, 1879. 
WARD, Marion Wybourn (née Solly), 


2244. 


WARMKE, Roman Francis, 822. 
WARNER, Donald Robert, 1688. 
WARNER, Wilson Keith, 3547. 
WARREN, Jerry Adolph, 20. 
WARREN, John Lucius, 657. 
WARREN, Joseph E., 1887. 
WARRINER, Jr., Clell Calvin, 672. 
WARSHAW, Martin Richard, 2150. 
WARWARUK, Joseph, 1501. 
WASAN, Madanlal Tilakchand, 1210. 
WASHINGTON, Mary Louise, 844. 
WASI, Prawase, 3428. 

WASLEY, Richard Junior, 3396. 
WASMUTH, Carl Richard, 766. 
WASSERMAN, Paul, 3797. 
WASSERSTROM, Richard Alan, 354. 
WASUWAT, Slearm Larp, 1703. 
WATERHOUSE, Howard Nelson, 1315. 


WATERHOUSE, Warren Clayton, 1086. 


WATERS, Joseph Hemenway, 2061. 
WATERS, William Magruder, 574. 
WAT N, Lawrence Samuel, 3118. 
WAT.wWUS, Naoma D., 316. 
WATSON, Clayton Wilbur, 1597. 
WATSON, Francis R., 2361. 
WATTERS, Ray, 332. 

WAY, John Stoddard, 1705. 
WAYMAN, Cooper Harry, 3651. 
WAYNE, Burton Howard, 3401. 
WEAR, Pat Waterfield, 2641. 
WEARY, Bettina, 259. 
WEATHERFORD, Jr., Sidney E. L., 


2202. 


WEAVER, Andrew Malcolm, 2185. 
WEAVER, Christine Pearl, 1658. 
WEBB, Allen Paul, 3859. 

WEBB, Glenn Robert, 711. 

WEBB, James Ramsey, 2735. 
WEBB, Mildred Minnie, 3317. 
WEBB, Robert Gravem, 3901. 
WEBER, Cornelius Irenius, 1730. 
WEBSTER, Douglas Barnes, 1329. 
WEBSTER, Sherman Napoleon, 537. 
WEDEKIND, Carl Ernest, 684. 
WEEKS, Eldon E., 1792. 

WEEKS, William Thomas, 2332. 
WEHE, Jr., Albert Henry, 1494. 
WEI, Tsuan-Hsien, 3254. 
WEIGAND, Robert Eugene, 3666. 
WEIHER, C.S.C., Charles Frederick, 


647. 


WEILER, Fred Wilson, 918. 
WEILER, William Joseph, 1588. 
WEIN, Jules Alan, 879. 
WEINER, Harold, 685. 
WEINER, Paul, 1798. 


WEINGARTNER, Rudolph Herbert, 212. 


WEINICK, George David, 2996. 
WEINSTEIN, Marvin J., 27. 
WEINSTOCK, Jerome, 2133. 
WEINTRAUB, Sam, 1428. 

WEIR, Edward Cundiff, 1482. 
WEIS, Carl Herrmann, 2133. 
WEISER, Conrad John, 3583. 
WEISGERBER, Robert Arthur, 505. 
WEISS, Malcolm A., 3034. 

WEISS, Margaret Louise, 2837. 
WEITMAN, Ronald Edsel, 2185. 
WEITZ, Leo, 2974. 

WEITZMAN, Stanley Howard, 1305. 
WELCH, Isom Lin, 270. 

WELCH, John Francis, 3393. 


WELLAND, Robert Roy, 1958. 
WELLING, Robert Edmon, 1445. 
WELLER, Leonard, 2402. 
WELLMAN, William Edward, 767. 
WELLNER, Alfred Michel, 677. 
WELLS, Darthon Vernon, 1072. 
WELLS, Donald Addison, 3657. 
WELLS, Elgin G. Weldon. 


CSC XXII, 208. 


WELLS, Harold Clive, 114. 
WELLS, Ralph Gordon, 3806. 
WELNA, Cecilia Theresa, i811. 
WELSH, Phil, 2779. 

WELSH, Robert Edward, 2759. 
WELTER, Barbara Ann, 1537. 
WELTON, George Clyde, 2033. 
WENAR, Solveig Cederloo, 3518. 
WENDEL, George Dorian, 3838. 
WENDT, Richard Paul, 2915. 
WENNER, Adrian M., 3901. 
WENNER, Charles Earl, 451. 
WENTERSDORF, Kar! Paul, 905. 
WENZEL, Siegfried, 1197. 
WERNER, Jr., Ervin Robert, 767. 
WERNER, Frederick G., 2753. 
WERNER, Ray O., 91. 

WERNTZ, Carl Weber, 937. 

WERT, James Junior, 3739. 
WERTHIMER, Jerrold Lee, 1183. 
WERTS, Jr., Charles Earl, 2008. 
WEST, David Almond, 3308. 

WEST, Jr., La Mont, 425. 
WESTBROOK, Max Roger, 1953. 
WESTBURG, John Edward, 227. 
WESTCOTT, Edwin Russell, 85. 
WESTELL, Jr., Casey Eugene, 2067. 
WESTERMAN, Richard Earl, 582. 
WESTMEYER, Paul Henry, 1482. 
WESTON, Lawrence Wilson, 2339. 
WETHERILL, William Hirn, 319. 
WEYANT, Robert George, 1640. 
WHARTON, Harry Whitney, 1735. 
WHATLEY, Thomas Alvah, 3652. 
WHEATCROFT, John Stewart, 1186. 
WHEELER, Jr., Samuel Crane, 2333. 
WHEELER, Wallace James, 3383. 
WHELAN, Jr., Robert Emmet, 3793. 
WHITAKER, Jo Anne Mary, 1027. 
WHITCOMB, Robert Franklin, 3606. 
WHITE, Alvin Murray, 3475. 
WHITE, Billy Jack, 250. 

WHITE, Charles Evans, 477. 
WHITE, Derrell Bruce, 3606. 
WHITE, Donald Arthur, 3072. 
WHITE, Donald Harvey, 1603. 
WHITE, Frank Hollowell, 3433. 
WHITE, Gerald Martin, 1882. 
WHITE, Harrison Colyar, 2401. 
WHITE, James Floyd, 1651. 
WHITE, Maurice Everett, 3342. 
WHITE, Ralph Lee, 320. 

WHITE, Raymond Milford, 1084. 
WHITE, Rudolph Carter, 456. 
WHITE, Thomas Wayne, 2427. 
WHITEHEAD, Robert John, 506. 
WHITELEY, Thomas Edward, 2121. 
WHITHAM, Richard Robert, 692. 
WHITLOCK, Jr., Howard William, 


2902. 


WHITLOW, Edward Wesley, 1446. 
WHITMORE, Elvern Lyle. 


CSC XXII, 213. 


WHITMORE, Richard Frank, 1447. 
WHITNEY, Paul Warren, 906. 
WHITTED, Stephen Francis, 1404. 


WHITWORTH, Randolph Howard, 2806. 


WICKMAN, Peter M., 101. 
WIEBE, Dallas Eugene, 3794. 
WIEBE, Elias Henry, 1474. 
WIEDERHORN, Sheldon, 1610. 
WIEGAND, Craig Loren, 1682. 
WIEMERS, Irene Hollingsworth, 2791. 
WIENER, Charles, 1362. 

WIEST, Bernard John, 2008. 
WIGELL, Wayne Walter, 1466. 
WIGGINS, Newton Wayne, 2602. 
WILJMAN, Joseph C. M., 164. 
WIKSTROM, Thomas Nord, 2320. 
WILCOX, Robert Alvin, 284. 
WILCOX, Wayne Ayres, 666. 
WILDER, David Howard, 964. 
WILDER, Warren Frederick, 907. 
WILDING, John Henry, 165. 


WILDING, Morris Dean, 45. 
WILDY, Charles Henry, 532. 
WILES, William W., 854. 
WILGUS III, Herbert Sedgwick, 2903. 
WILHELM, Robert Carl, 1363. 
WILKEN, David Richard, 3254. 
WILKINSON, Dee Holden, 3026. 
WILKINSON, Guy Ernest, 2916. 
WILKINSON, Robert George, 2280. 
WILKOV, Melvin Arnold, 163. 
WILLARD, Jr., John Jay, 3276. 
WILLDEN, Charles Ronald, 2677. 
WILLECKE, Frederick Henry, 3463. 
WILLEFORD, Jack Allen, 1267. 
WILLETTE, Gordon Louis, 64. 
WILLETTE, Robert Edmond, 2908. 
WILLHAM, Richard Lewis, 401. 
WILLHELM, Sidney McLarty, 3881. 
WILLIAMS, Barbara June, 1328. 
WILLIAMS, Sr., Clarence Earl, 2541. 
WILLIAMS, Ferne, 3343. 
WILLIAMS, Glenn David, 2187. 
WILLIAMS, Jack Wyatt, 1467. 
WILLIAMS, Jr., John Caswell, 1720. 
WILLIAMS, Lawrence Kenneth, 3847. 
WILLIAMS, Leland Hendry, 3803. 
WILLIAMS, Llewelyn, 846. 
WILLIAMS, Philip Gladstone, 1328. 
WILLIAMS, Ralph, 1616. 
WILLIAMS, Robert Hackney, 2499. 
WILLIAMS, Theodore Patrick, 2134. 
WILLIAMS, Jr., Theodore Roosevelt, 
3611. 
WILLIAMS, Jr., Virgil, 2820. 
WILLIAMS, Walter, 488. 
WILLIAMS, Jr., Wentworth, 357. 
WILLIAMSON, Delbert Eugene, 90. 
WILLIAMSON, Donald Gray, 2828. 
WILLIAMSON, Jr., Eugene LaCoste, 
346. 
WILLIAMSON, Juanita Virginia, 3777. 
WILLIAMSON, Kenneth Lee, 466. 
WILLIAMSON, Paul Wendell, 1118. 
WILLIAMSON, Thomas Garnett, 1219. 
WILLIGAN, Donald Alexander, 2885. 
WILLKE, Thomas Aloys, 2314. 
WILLMANN, Robert Bading, 221. 
WILLOUGHBY, Donald Stewart, 2860. 
WILLS, John William, 3888. 
WILSEY, Carl Edwin, 1118. 
WILSON, Charles Everett, 3350. 
WILSON, Clyde Livingston, 713. 
WILSON, Donald Benjamin, 415. 
WILSON, Everett Dale, 2062. 
WILSON, Harrison Benjamin, 1535. 
WILSON, Hubert William, 3652. 
WILSON, Jack Charles, 2314. 
WILSON, James Stewart, 3607. 
WILSON, Joseph Benjamin, 886. 
WILSON, Lowell Edwin, 1405. 
WILSON, Margaret Eileen, 1837. 
WILSON, Marvin L., 2848. 
WILSON, Maynard Roland, 1828. 
WILSON, Norman, 2146. 
WILSON, Robert Mills, 2217. 
WILSON, Robert Norton, 3494. 
WILSON, Theodore Raymond, 733. 
WILSON, Warner Rushing, 2814. 
WILSON, William Riley, 2389. 
WIMER, Kurt, 951. 
WINAKOR, Thora Geitel, 1788. 
WINBORN, Bob Burton, 550. 
WINDEMILLER, Duane Arlo, 1274. 
WINDHAM, Gerald O., 2822. 
WINDWER, Stanley Bernard, 2917. 
WINGARD, Paul Sidney, 3751. 
WINICOV, Herbert, 2903. 
WINKERT, John Wynia, 2346. 
WINKLER, Norman, 3794. 
WINTER, Ernst Florian, 227. 
WINTERS, Harold Abraham, 1521. 
WIREMAN, Billy Overton, 543. 
WISE, Ernest George, 2541. 
WISE, Raymond Genio, 1688. 
WISE, Jr., Walter Robertson, 1896. 
WISHNER, Richard Phillip, 1509. 
WISNIAK MARCOVICH, Jaime, 1148. 
WIST, Eugene Raymond, 1640. 
WITHAM, James Harold, 1915. 
WITHROW, Carlos Quentin, 1651. 
WITNAUER, Lee P., 300. 
WITT, Jr., John, 3639. 
WITTROCK, Merlin Carl, 2996. 





WOCKENFUSS, William Arthur, 2642. 
WODZINSKI, Rudy Joseph, 430. 
WOESTEHOFF, Arnold Sylvestor, 


3010. 


WOGAMAN, John Philip, 989. 
WOJCICKI, Andrew Adalbert, 1056. 
WOLD, Ivor Peterson, 1400. 
WOLD, Stanley Gordon, 2997. 
WOLF, Arno B., 2974. 
WOLF, Edward Christopher, 3118. 
WOLF, Jack Keil, 1894. 
WOLF, Melvin Herbert, 3795. 
WOLF, Norman S., 1167. 
WOLF, Willavene Sheets, 1467. 
WOLF, Jack Dallas, 164. 
WOLFE, Benny W., 2570. 
WOLFE, David Logan, 3186. 
WOLFE, Herbert Glenn, 1031. 
WOLFE, John Henry, 1603. 
WOLFE, Ralph Haven, 907. 
WOLFF, Albert Eli, 3666. 
WOLFF, Charles Lambert, 3830. 
WOLFF, Ethel McNiel, 1633. 
WOLFSON, Nancy Dolly, 711. 
WOLIN, Alan George, 2243. 
WOLKOFF, Hal Norman, 2904. 
WOLOSON, Alyce Amelia, 1142. 
WOLPERT, Arnold William, 102. 
WOLPERT, Arthur, 1966. 
WOLPOW, Meyer S., 2267. 
WOLSK, David, 3866. 
WOMACK, Charles Patrick, 1156. 
WONDERS, Alice Wallace, 3538. 
WONG, Horne Richard, 1676. 
WOOD, David Michael, 3150. 
WOOD, George V., 1960. 
WOOD, Henry LeRoy, 159. 
WOOD, Joseph Miller, 440. 
WOOD, Leonard Clair, 869. 
WOOD, Leonard Eugene, 172. 
WOOD, Pauline Jane, 383. 
WOODARD, Almer Wayne, 1091. 
WOODBY, Wayne Dean, 2570. 
WOODCOCK, Kermit Edwin, 3726. 
WOODINGS, Eric Torrance, 2438. 
WOODRING, Jr., Joseph Porter, 2062. 
WOODS, O.P., Sister Mary John Mark, 
3259. 
WOODS, Roy Alexander, 2955. 
WOODS, Walter Max, 3476. 
WOODS, William Joseph, 1676. 


AUTHOR INDEX VOLUME XxXI 


WOOLF, Leonard, 1811. 

WOOLF, William Blauvelt, 348. 
WOO-SAM, James McDowell, 237. 
WOOTTON, John Francis, 1364. 


WORD, Jr., Carroll Emerson, 954. 


WRIGHT, Eugene Stewart, 2955. 
WRIGHT, George Joseph, 2886. 
WRIGHT, Henry Wilkes, 245. 
WRIGHT, Jack Mason, 3530. 
WRIGHT, John Cook, 2806. 
WRIGHT, Johnie Algie, 2068. 
WRIGHT, Kenneth Daulton, 1293. 
WRIGHT, Marjorie Evelyn, 3464. 
WRIGHT, Paul Ernest, 3642. 
WRIGHT, Richard Dorius, 768. 
WRIGHT, Thomas Lundy, 2280. 
WRIGHT, Warren Earl, 3198. 
WUBBEN, Hazlett Horace, 3027. 


WUERKER, Ralph Frederick, 1218. 
WURFEL, David Omer Drury, 228. 


WUTHIER, Roy Edward, 452. 
WYATT, Nita Mae, 2643. 
WYLLIE, Thomas Dean, 2854. 
WYNDER, William Richard, 3318. 
WYNES, Charles Eldridge, 2267. 
WYSS, Donald Fount, 2571. 


¥ 


YAFFE, Marvin Herbert, 2572. 
YAMADA, Hisao, 833. 
YAMAGUCHI, Tatsuro, 3232. 
YAMAUCHI, Masanobu, 3623. 
YAMAZAKI, Hiroshi, 452. 
YAMBERT, Paul Abt, 3712. 
YANCIK, Joseph John, 2512. 
YANG, Tsu-Te, 3733. 

YANG, Wen-Jei, 2232. 
YANKELOWITZ, Sam, 1050. 
YANO, Nobumitsu, 1518. 
*YANOWITCH, Murray. XX, 4562. 
YARBERRY, Edgar Louis, 3571. 
YARGER, Frederick Lynn, 3126. 
YARIAN, Dean Robert, 1387. 
YARON, Dan, 1793. 

YATES, Jr., Edwin Thomas, 1769. 
YATES, Jr., Frank Hubert, 2186. 
YATES, Robert Doyle, 2430. 
YATES, Stanley Martin, 3764. 
YATES, Vance Joseph, 431. 


YATSU, Lawrence Yoneo, 3583. 
YEAKEY, Ernest L., 1770. 
YECK, Robert Gilbert, 2646. 
YEH, Birdie Pu-sheng, 435. 

YEH, Hsin Yang, 1972. 

YEN, Yin-Chao, 1495. 

YIANNOS, Peter Nicholas, 781. 
YIN, Mih, 833. 

YIN, Theodore Peng-Jung, 1396. 
YOAKUM, Anna Margaret, 2454. 
YOCHIM, Jerome, 1306. 
YONEHIRO, M.D., Earl Grant, 856. 
YONEMORI, Yuji, 137. 

YOO, Hyungduk D., 327. 

YOO, Young Dae, 533. 

YORKA, Kenneth Vincent, 65. 
YORKEY, Richard Clements, 341. 
YOS, David Albert, 1349. 

YOSHA, Lee William, 3795. 
YOST, Thad Orlo, 2643. 

YOTIS, William W., 1337. 
YOUCIS, Harold Joseph, 2619. 
YOUMANS, Edwin La Monte, 1456. 
YOUNG, Donald Leroy, 908. 
YOUNG, Franklin, 2102. 

YOUNG, Jr., George Patrick, 3153. 
YOUNG, Irving James, 1985. 
YOUNG, James Orville, 401. 
YOUNG, James Ralph, 3041. 
YOUNG, James Robert, 46. 
YOUNG, John C., 3425. 

YOUNG, Martin Allen, 1627. 
YOUNG, Maurice Isaac, 837. 


YOUNGBLOOD, Joseph Edward, 2743. 


YOUNGER, Malcolm Cecil, 3828. 
YOUNGLOVE, Benny Alfred, 3831. 
YU, Er-Yung, 3047. 
*YU, Wei-wen. XX, 4618. 
YUDKOFSKY, Paul Lester, 736. 
*YUND, Richard Allen. XX, 4636. 
YUROW, Harvey Warren, 46. 


Z 


ZABRISKIE, F. R., 2077. 
ZACHRY, James Bryan, 3639. 
ZADNIK, Valentine Edward, 3425. 
ZAHARIS, John Louis, 712. 
ZAHNOW, Edward Wayne, 3611. 
ZAIDI, Mumtaz Husain, 3127. 
ZAITZ, Anthony William, 271. 


ZAKARIAN, Richard Hachadoor, 1198. 
ZALD, Mayer Nathan, 3541. 
ZALLEN, Harold, 1772. 
ZAMMAT, David, 1509. 
ZANZALARI, J. Henry, 2203. 
ZAPATA-NAKIN, Ricardo, 1219. 
ZAREMBA, Alois Louis, 3293. 
ZARKOS, George Spyridon, 796. 
ZARTMAN, William Nelson, 3726. 
ZASLAVSKY, Dan, 3028. 
ZAUGG, Margaret Duncan, 3682. 
ZAVALLONI, Marisa, 3542. 
*ZAVITSANOS, Petros Demetrios. 
XX, 4547. 
ZEIGLER, Jr., Luther Harmon, 3151. 
ZEIZEL, Arthur John, 3062. 
ZELBY, Leon Wolf, 3734. 
ZELECHOSKI, Robert J., 1861. 
ZELENY, William Bardwell, 2759. 
ZENDER, Harold Benjamin, 1627. 
ZEPPER, John Thomas, 2579. 
ZERBY, John Richard, 2644. 

*ZIA, Paul Zung-Teh. XX, 4618. 
ZIDE, Norman Herbert, 1188. 
ZIEMANN, Norman Carl, 2828. 
ZIEMBA, Francis Paul, 1973. 
ZIEMKE, Donald Charles, 3868. 
ZILAITIS, Victor, 965. 
ZIMBELMAN, Robert George, 659. 
ZIMMERER, Robert Walker, 3127. 
ZIMMERMAN, Ben George, 3813. 
ZIMMERMAN, Charlotte Benedict, 

3187. 
ZIMMERMAN, Dean Roland, 1689. 
ZIMMERMAN, Jack Miles, 3804. 
ZIMMERMAN, Joseph, 2807. 
ZIMMERMAN, Robert Arnold, 431. 
ZIMMERMAN, Robert Lee, 2282. 
ZINK, Mary Stillman, 3707. 
ZINNES, Joseph Louis, 365. 
ZISCHKA, Pauline Camilla, 3318. 
ZMIJ EWSKI, Chester Michael, 27. 
ZOBERI, Haseenuddin, 1655. 
ZUECH, Ernest Adolph, 1770. 
ZUMMO, Natale, 421. 
ZUNG, Joseph Tranvan, 3243. 
ZUWAYLIF, Fadil Hasan, 2940. 
ZWAR, John Arnold, 33. 
ZWEIG, Arnulf, 212. 
ZWERDLING, Alex, 2301. 
ZWIER, Paul John, 1959. 








